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The socket principle of Unbrako Screws 
provides ease of assembly in the most 
awkward places. Remember, the high 
tensile hexagon wrench requires no head 
clearance. 


Hard wrenching down does not damage 
the UNBRAKO Screw. 


Illustrated are the five standard types 
of UNBRAKO Screws, manufactured by 
the leading specialists in socket screws. 
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FULL AUTOMATIC 
THE RANGE OF 
TI-TOOL LATHES 


FOR HIGHER paOOUCTION 


)  DRUMMOND-ASQUITH (ics) LIMITED - 





Journal of the Institution of Production Engineers 


CONTROL LEVERS 
_ REACHED'FROM — 
OPERATING POSITION 
AT FRONT OF KNEE 
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CAPSTAN « TURRET LATHES 




















SPECIFICATION 


Height of centres . 12) im. , No. Of spindle speeds 
Swing over bed covers 23 in. forward & reverse . 16 


Dia. of hole through Range of spindle speeds 
spindle. . . 4iin. 16 to 580 r.p.m. 


Further details on request. 


H.W.WARD & CO.LTD. Dak God Biuiughem? 
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This compact and efficient 


machine has been produced EQ FC] § ION 
to meet the need for high- , 

speed continuous hobbing of 

spur gears and pinions in BR F R 
precision work. The machin- 


ing cycle is entirely auto- 





matic, work being fed to the 
spindle from a magazine. 
The cycle consists of loading 
and clamping the work ; rapid 
approach of work to the hob; 
feed; quick return; ejection 
of work and repeat. The 
operator is required only to 
keep the magazine filled, and 
one operator can work several 
machines. Alternatively, the 
machine may be hand-loaded 
and operated as a single cycle 


x <a eee ji 
unit. Work up to | in. dia. by FOR HIGH-SPEE 
4 in. face is handled with ease CONTINUOUS 
in any machineable material. ; 
ay HOBBING OF | wo 
For details write to: 
BARBER& COLMANLTD SPUR GEARS & 
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Telegrams - - - - BARCOL, SALE |" dia. BY 2" FACE 
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arin Bottom-bracket Bearing Cup, with its 
e diploma tied round its neck. Cut from Mills 


\$ LEDLOY is the name given to 
steels into which a small percentage 
E \ LS LTD. | ce icad has been introduced by a 


WOODLEY. Nr. STOCKPORT 
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Above is a portrait of a Cycle 


Ledloy steel, it boasts a production increase of 26% over 
its rival, cut from ordinary steel under parallel conditions. Twenty- 


six per cent. ... that’s a lor... but the Mills Ledloy case-books 
record other examples where th: gain is even more 

dramatic, sometimes as much as a hundred per cent. . 

And, in every case, Mills Ledloy steel 

is far kinder to machine tools than 

other steels are. 








special process. All steels (carbon 
BURY STEEL WORKS, and alloy) can be so treated during 
their manufacture. 











STOCKHOLDING AGENTS: 


LONDON BELFAST GLASGOW 
Brown Brothers Ltd. Kennedy & Morrison Ltd. John & Chas. Murray 
Buck & Hickman Ltd. BIRMINGHAM KEIGHLEY 
Farmer, Stedall & Co. Chas. Wade & Co. Ltd. ohn W. Laycock Ltd. 
Mosers Ltd. BRISTOL oe WCASTL IN-TYNE 
W. & C. Tipple Ltd. Godwin, Warren & Co. Ltd uest, een & Lo L.d. 
MANCHESTER NORTHAMPTON Associated Engineering & Elec- 
Alfred Simpson Ltd. A. H. Allen & Co. Ltd. trical Supplies Co. Ltd. 
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Exact DESIGN OF AN ENGINEERING 
structure requires that the materials used shall conform 
closely to specification. Modern developments in steel 
founding technique make it possible to obtain steel 
castings accurate in dimensions and in accordance with 
clearly defined chemical and physical specification. As 
a result of such technical developments it is now possible 
in a far wider field of application to make better use 
of steel castings. 


BRITISH STEEL FOUNDERS’ ASSOCIATION 


301 Glossop Road, Sheffield 


Arovlication to The Secretaries upon any technical problem of design or production is invited, it being the 
aesire of the B.S.F.A. to promote conditions where the best possible use can be made of Steel Castingr in 
the widest possible range of structures. 
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Preciston 





LP OOTYPE 2A3 


This welcome addition to the well-known 
Hauser range permits of the most delicate 
drilling and boring required by the watch- 
making, small gear and similar industries; 
drilling holes of a diameter down to 1/6%” 
(0.3 mn.) and up to 7/16” (10mm.), and 
boring up to 7/8’ (20mn.). In the machin- 
ing of medium-sized work-pieces, jigs, etc., 
it effectively performs the finest milling 
operations and the special reproduction 
attachment facilitates the duplication of 
existing work-pieces whose measurements 
and co-ordinates are known. 





Embodying these usual Hauser features :— 
perfect rigidity ; illuminated graduated dials ; 
verniers graduated to ‘0001’’; centralised 
control; stepless speed control; complete 
protection of slides, dials and verniers 
against swarf and dust. 


The Hauser Range :- 

No. 2A2 - Drilling and boring from 1/64 in. 
to 13/32 in. 

No. 2A3 - Drilling from 1/64in. to 7/16 in. 
and boring up to 7/8 in. 

No. 2BA - Drilling up to 23/32 in. and boring 
fup to 2tin. 





Accuracy to 1/10,000 inch. 
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THE SYMBOL OF ORILLING EFFICIENCY 


CONOM Y in hole-making is assured wherever the 
“O.D.” Type Radial Drilling Machine is installed 


Catalogue R.77 gives full particulars of this type 
which has achieved world-wide popularity in all 
classes of engineering workshops. 





Send for copy. 


WILLIAM ASQUITH LIMITED 


Gibbet Street, HALIFAX, England 


Sales and Service for the British Isles 
DRUMMOND-ASQUITH (SALES) LTD., King Edward House, 
New Street, BIRMINGHAM 
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IR COMPRESSORS 





We have standard types for all capacities 


and pressures and can supply the most 


efficient and reliable machine for any duty. 


RREAVELL & CO. LTD. - IPSWICH 


Telegrams: “Reavell, Ipswich.” Telephone Nos. 2124-5-6 
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Above is the Mode! 39 “Macnx" Patented Thread Grinder 
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dhamectaceabe of Machine Tools and Instruments ‘of Precision, 
founded on the Spirit of Craftsmanship. 
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INSTITUTION NOTES 
September, 1947 


The following meetings have been arranged to take place in 
September and October. Where full details are not given, these 
have not been received at the time of going to press. ° 


September. 
2nd Coventry Graduate Section. A lecture on ‘‘ Time and 


6th 


8th 


9th 


12th 


15th 


16th 


17th 


18th 


Motion Study ”’ will be given by the Section Chairman, 
Mr. E. B. Wall, Grad.I.P.E. 


North-Eastern Graduate Section. A Works Visit has been 
arranged to Messrs. Jarrow Engineering Co., Ltd. 


Luton Section. A Film Show will be given by Mr. W. 
Whitworth Taylor at the Town Hall, Luton, at 7-00 p.m. 


London Graduate Section. A lecture on ‘* Metrology ’’ has 
been arranged. 

Birmingham Graduate Section. A lecture on ‘‘ Design and 
Production of Jig Boring Machines ”’ will be given by Mr. 
V. J. Fayers. 

Wolverhampton Graduate Section. A lecture on ‘‘ Milling 
Machines ’’ has been arranged. 


North-Eastern Graduate Section. Two short papers will be 
given on (a) ‘‘ Tolerances ’’; and (bd) ‘‘ Milling Cutters.’* 


Derby Sub-Section. A lecture on ‘‘ Motion Study ”’ will be 
given by Miss A. G. Shaw, M.A., M.I.P.E., at the Art 
School, Green Lane, Derby, at 6.45 p.m. 


Wolverhampton Graduate Section. A visit to Hobson Air- 
craft Co., Ltd., has been arranged, starting at 8-15 p.m. 


Birmingham Section. A lecture on ‘‘ Cold Upsetting and 
Thread Rolling ’’ will be given by Mr. T. C. Parker, 
M.LP.E., at the James Watt Memorial Institute, Birmingham, 
at 7-00 p.m. 

Manchester Section. A visit to Mosley Common Colliery 
has been arranged. 


Glasgow Section. A visit to Messrs. Anderson, Boyes and 
Co., Ltd., Motherwell, has been arganged, starting at 7-30 
p.m. 
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September—con’. 


19th 


22nd 


24th 


25th 


26th 


Birmingham Graduate Section. A dance will be held at the 
Botanical Gardens, Edgbaston. 


Coventry Section. A lecture on ‘‘ The Effects of the 
Change in the H.P. Tax on Motor Car Production Engin- 
eering ’’ will be given by Sir Reginald Rootes, in the Great 
Hall, Coventry Technical College, Coventry. 


Wolverhampton Section. A lecture, preceded by a film, on 
** The Future Development of Machine Tool Design ”’ will 
be given by Mr. J. H. Wilkinson, A.M.I.P.E., at the Wisemore 
Schools, Walsall, at 7-00 p.m. 

Manchester Section. A lecture on ‘‘ Modern Mining 
Equipment and Its Application ’’ will be given by Mr. 
R. Barker. 


Shrewsbury Sub-Section. A lecture on ‘‘ Development of 
Plastics for Use in Engineering ”’ will be given by Mr. F. T. 
Barwell. 


Liverpool Sub-Section. The Inaugural Meeting and Dinner 
will be held at the Adelphi Hotel, Liverpool, at 6-30 p.m. 
for 7-00 p.m. 


October. 


Ist 


6th 


8th 


10th 


Manchester Section. A visit to the Lancashire Steel Cor- 
poration, Irlam, has been arranged. 

Nottingham Section. A lecture on ‘‘ Product Styling ’’ will 
be given at the Victoria Station Hotel, Milton Street, Notting- 
ham, at 7-00 p.m. 


Yorkshire Section. A lecture on ‘‘ Noise and Vibration in 
Machinery ’’ will be given by W. A. Tuplin, D.Sc., at the 
Hotel Metropole, Leeds, at 7-00 p.m. 


Sheffield Section. An Address will be given by Col. F. A. 
Neill. 

Preston Section. A lecture on ‘* British Management at the 
Crossroads ’’ will be given by Mr. Lewis C. Ord at Messrs. 
Clayton, Goodfellow & Co., Ltd., Blackburn, at 7-15 p.m. 
Southern Section. A visit to the Southampton Corporation 
Power Station has been arranged. 


Coventry Section. A lecture on ‘‘ The American Attitude 
to Production Modernisation ’’ will be given by Mr. H. H. 
Beeny, in Room A5, Coventry Technical College. 
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October—cont. 


10th 


13th 


14th 


15th 


16th 


17th 


North-Eastern Graduate Section. A lecture on ‘‘ Crushing 
Wheels for Form Grinding ’’ will be given by Mr. G. H. 
Ashbridge. 


Luton Section. A talk on American production activities 
will be given by Mr. E. W. Hancock, M.B.E., M.I.P.E., at 
the Town Hall, Luton, at 7-00 p.m. 

Halifax Section. A lecture on ‘*‘ The Manufacture of Seam- 
less Steel Tubes ”’ will be given by Dr. Jenkins, at Whiteley’s 
Cafe, Westgate, Huddersfield, at 7-00 p.m. 


Birmingham Graduate Section. A lecture on ‘* Foundry- 
work and Production ’’ will be given by Mr. Biddle, at the 
James Watt Memorial Institute, Birmingham, at 7-15 p.m. 
Wolverhampton Graduate Section. A lecture on ‘‘ Air 
Operated Fixtures ’’ will be given by Mr. N. Watts, at 
Walsall. 


Birmingham Section. A _ lecture entitled ‘‘ Payment by 
Results Critically Examined ’’ will be given by Mr. E. C. 
Gordon England, F.R.Ae.S., F.I.1.A., F.1.M.1., M.1.P.E., at 
the James Watt Memorial Institute, Birmingham, at 7-00 
p.m. 

Wolverhampton Section. A lecture on ‘* Motion Study and 
Operation Analjysis,’’ illustrated by a film, will be given by 
Miss A. G. Shaw, M.A., M.I.P.E., at the Wolverhampton 
and Staffordshire Technical College, at 7-00 p.m. 
Birmingham Graduate Section. An afternoon visit to the 
G.E.C. Foundry at Whitton has been arranged. 

Western Section. A lecture on ** The Cost Accountant and 
His Place in Industry ’’ will be given by Mr. H. A. Simpson 
at the Grand Hotel, Bristol, at 6-45 p.m. 

Liverpool Sub-Section. A lecture on ** Die Casting of Light 
Alloys ’’ will be given by Mr. H. W. Fairbairn, A.M.I.P.E., 
at Liverpool University, at 7-15 p.m. 


Glasgow Section. A lecture on ‘‘ Colour Schemes for 
Factories and Machines,’’ will be given by Mr. S. A. Wood 
at the Institution of Engineers and Shipbuilders in Scotland, 
Glasgow, at 7-30 p.m. 


Eastern Counties Section. A lecture on ‘*An Outline 
of Modern Die Forging Practice ’’ will be given by Mr. 
H. M. H. Fox, M.I.P.E., at the Lecture Hall, Electric House, 
Ipswich, at 7-15 p.m. 








October—cont. 


2Ist. Coventry Graduate Section. A Discussion Meeting on 
‘* The Training of the Production Engineer’’ has been 
arranged. 


Wolverhampton Graduate Section. A visit to the Fischer 
Bearings Co., Ltd., has been arranged. 


22nd Manchester Section. A lecture on ‘‘ The Mechanism of 
Sheet Metal Drawing ’’ will be given by Professor H. W. 
Swift, M.A., B.Sc.(Eng.), M.I.Mech.E. 


23rd Shrewsbury Sub-Section. A lecture on ‘‘ Drop Stamping ”’ 
will be given by Mr. G. Wilson. 


25th Glasgow Section. A Luncheon will be held at The Gros- 
venor, Gordon Street, Glasgow, at 1-00 p.m. 


27th Halifax Graduate Section. A lecture entitled ‘* Making a 
Typewriter ’’ will be given by Mr. R. M. Evans, at the 
Technical College, Halifax, at 7-00 p.m. 


Congratulations 


The Institution offers its congratulations to the Luton and 
North-Eastern Sections, each of which has recently reached a 
membership of 200. 


British Institute of Management 


The Council of the British Institute of Management announces 
that the Hon. Leo Russell, O.B.E., T.D., has been appointed 
Director of the Institute. He will take up the appointment as soon 
as he can be released from his present temporary post at the Board 
of Trade, probably in the early autumn. 


The Institute was set up on the recommendation of a Committee 
under the Chairmanship of Sir Clive Baillieu, and will receive a 
grant-in-aid from the Government of up to £150,000 over the first 
five years. The broad objects of the Institute are to provide a 
centre for the study of Management, to carry out research, and to 
disseminate information on the subject of Management, to encour- 
age and advise on schemes of training in Management, to work in 
close co-operation with those existing management bodies which 
are effective in their own specialist fields, and generally to take all 
possible steps to assist in raising the standards of Management 
practice in this country. 
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S.A.E.C. Engineer Base Workshops 


An interesting report, taken from a South African newspaper, 
has been kindly forwarded to Head Office, by Capt. J. R. Nortier, 
M.B.E., Int.A.M.I.P.E., of Pretoria. 


At a meeting of the South African Association of Production 
Engineers held early this year, Mr. L. Campbell-Pitt gave a summary 
of the impressive achievements of the Engineer Base Workshops in 
Egypt and Italy between 1941 and 1945. The duties of these work- 
shops were to produce equipment for engineer units in the field, 
and to repair equipment to a limited extent. Experimental work 
also formed part of their duties. 


The first S.A.E.C. Workshop was established at Fanara, Egypt, 
in 1941. Local material was used for building, and within two 
months equipment was being produced for the Middle East armies. 
A sawmill at Suez, built by the Royal Engineers, was taken over, 
and three joinery shops were established. 


Among the 2,500 Egyptian workmen were 400 Italian prisoners 
of war. At various periods, men from the British, New Zealand, 
Australian and United States armies, in addition to R.A.F. per- 
sonnel, spent some time in the workshops, which among other 
things turned out large quantities of packing cases for all sorts of 
stores ; orange boxes to carry fruit to the troops ; camp structures 
and equipment such as benches and tables ; bridge and ship parts. 

The structural steel section built the bridges that enabled loco- 
motives to be landed from ships in Tripoli; wireless masts and 
petrol and water tank structures ; and cisterns of all shapes and 
sizes for petrol, oil and water. The foundry produced equipment 
and ship parts including hundreds of bollards for barges, small 
ships, and docks. 


One of its most successful jobs was castings in duralumin for air 
cleaners for R.A.F. aircraft, which made it possible to keep a large 
number of fighters in the air. 


In October, 1943, Mr. Campbell-Pitt was sent to South Africa 
to assist in the formation of an E.B.W. for service in Italy. This 
unit’s job was to rehabilitate damaged factories which could be 
made to produce what was wanted by Allied armies, and to remove 
from other factories material and equipment which would assist 
in production. 


In Italian factories apprentices generally were well-trained and 
disciplined, especially in the workshops. In Austria, after the war 
had ended, he saw one factory which although almost totally 
disorganised had made a special effort to keep its apprentices in 
training. 
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** 1 would like to think,’’ Mr. Campbell-Pitt concluded, ‘* that 
we in South Africa take as much trouble in training our apprentices. 
I feel that in many cases our engineers and foremen are not suffi- 
ciently educationally minded.”’ 


National Safety Congress 


Sir Charles Bartlett, M.I.P.E., and Mr. G. P. Barnett, H.M. Chief 
Inspector of Factories, are among the speakers at the National 
Safety Congress to be held at Brighton and Hove on October 
7th-9th, 1947. 

The Congress is being organised by the Royal Society for the 
Prevention of Accidents, which this year celebrates its Silver Jubilee, 
and is open to both members and non-members of the Society. 

The industrial sessions will include two papers on safety methods 
in American factories, and a report on experiments now being made 
in the safety training of foremen and supervisors by means of dis- 
cussion group methods. More detailed matters to be discussed 
include noise abatement in industry, floor surfaces and their effect 
on falling accidents, and the guarding of milling machines. 

Full particulars of the industrial sessions may be obtained from 
the Industrial Safety Division, R.S.P.A., 131, Sloane Street, 
London, S.W.1. 


Eighth International Management Congress 


The following prominent members of the Institution attended 
the Eighth International Management Congress at Stockholm, on 
3rd—8th July, 1947: 

Mr. J. H. Bingham, M.I.P.E. 

Mr. H. A. Harvey, A.M.I.P.E. (Melbourne) 
Sir Norman Kipping, M.I.P.E. 

Mr. F. J. Burns-Morton, A.M.I.P.E. 

Mr. W. Puckey, M.I.P.E. 

Mr. M. Seaman, A.M.I.P.E. 

Miss A. G. Shaw, M.I.P.E. 

Fifteen hundred delegates from some twenty countries, of which 
150 were British representatives, participated in the work of the 
Congress, which was the first to be held since before the war. 
The British contingent was led by Lord Leverhulme, Chairman of 
the B.M.C. 

The programme was concerned with both the human and material 
aspects of management, the problems for discussion at the three 
Plenary Sessions being : 

1. The Philosophy and Application of Scientific Management. 
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2. Regional and Local Planning in Modern Society. 

3. Industrial Relations and the Responsibilities of Management 

and Labour. 

For those who were unable to attend the Congress, the published 
Papers and Proceedings will be on sale in the autumn. Application 
for these should be made to the Secretary, The British Management 
Council, 15, George Street, London, E.C.4. 


Visitors from Abroad 


Among Australian visitors to this country at present are two 
members of the Melbourne Section of the Institution. They are 
Mr. H. Crothers, M.I.P.E., and Mr: H. A. Harvey, A.M.I.P.E. 

Mr. Crothers, who is a member of the Melbourne Section 
Committee, is Manager of the J. T. Picken & Dominion Can Co. 
(Pty) Ltd., of Melbourne, and is visiting the United Kingdom and 
America to investigate new methods and materials for the manufac- 
ture of tin containers, tin printing, and paper printing. 

Mr. Harvey is Head of the Department of Industrial Management 
at the Melbourne Technical College, Victoria. He was the first 
Section Hon. Secretary of the I.P.E. at Melbourne, and is a Fellow 
of the Institute of Industrial Management. He recently attended 
the Management Congress at Stockholm as one of the five delegates 
from Australia. 

It is interesting to note that Mr. Harvey reports favourably on 
the work being done in Australia as a whole in connection with 
Management Training. Technical Colleges are conducting training 
in all States, and Institutes of Industrial Management are firmly 
established and doing fine work in Victoria, New South Wales, and 
South Australia. 

Both Mr. Crothers and Mr. Harvey were good enough to express 
their personal satisfaction with the higher standard of material 
appearing in the Journal, with particular reference to the June issue. 


Personal 


Mr. T. C. L. Westbrook, C.B.E., M.I.P.E., M.Inst.M., 
A.F.R.Ae.S., has been appointed Consultant to the Cunliffe-Owen 
Aircraft Company. 

Dr. J. W. Bondi, M.I.P.E., M.I.Mech.E., has been appointed to 
the Board of Messrs. British Oil Engines (Export) Ltd., London. 

Mr. R. I. Whitlock, M.I.P.E., is now Works Superintendent at 
Leamington Imperial Foundry, a subsidiary branch of the Ford 
Motor Co., Ltd. 

Mr. N. E. Allender, A.M.I.P.E., is now Principal of Old Swan 
Technical Institute, Liverpool. 








INSTITUTION NOTES 


Mr. T. Nuttall, A.M.I.P.E., has been appointed Workshop 
Superintendent and Senior Lecturer in Production Engineering in 
Lagos, West Africa. 


Mr. E. Nobbs, A.M.I.P.E., has been appointed a Director of the 
Watford Electric and Manufacturing Co., Ltd. 


Mr. Robert Davies, Int.A.M.I.P.E., A.M.I.Mech.E., has been 
appointed Technical Manager of Brookgate Industries, Ltd., 
Constructional Division. 


Mr. C. J. Fisher, Int.A.M.I.P.E., has now settled in Johannesburg, 
and has started business, with two colleagues, as Mechanical 
Engineers and Manufacturers of Plastic Products. 

Mr. Lionel E. Foote, Int.A.M.I.P.E., has been appointed Produc- 
tion Engineer to Messrs. Geo. Adlam & Sons, Ltd., Bristol. 

Mr. G. K. E. McCall, Grad.I.P.E., has been demobilised and 


has returned to Messrs. Churchill-Redman, Ltd., Halifax, as 
Assistant Works Manager. 


Mr. T. C. Ford, Stud.I.P.E., has been appointed Development 
Engineer with Messrs. Aero Research Ltd., Duxford, Cambridge. 


Obituary 
We deeply regret to announce the deaths of Mr. William Holt, 


A.M.LP.E., of Leicester Section, and Lieut. Michael D. Denley, 
R.E.M.E., who died in Palestine. 


Issue of Journal to New Members 


Owing to the fact that output has to be adjusted to meet require- 
ments, and in order to avoid carrying heavy stocks, it has been 
decided that the Journal will only be issued to new Members from 
the date they join the Institution. 


Important 


In order that the Journal may be despatched on time, it is essential 
that copy should reach the Head Office of the Institution not later 
than 40 days prior to the date of issue, which is the first of each 
month. 
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ADDRESS TO COUNCIL, JULY 10th, 1947 
By Mr. F. Glover, M.I.P.E. 


Vice-Chairman of the Australian Sub-Council and 
President of the Melbourne Section, Institution 
of Production Engineers. 


Mr. Chairman and Gentlemen, 


I thank you for your kind welcome, and also for giving me the 
opportunity of telling you something of the activities of the 
Melbourne Section of the Institution in Australia. 

It is five years since we had our first meeting, and here I would 
like to express our thanks to the Sydney Section, particularly Mr. 
J. Finlay, for the assistance received in getting established. Our 
membership, at the present time, is about one hundred, and attend- 
ances at monthly lectures average about ninety, including visitors. 
The lectures are of a high standard, and many prominent men 
have contributed to our syllabus. Visits to industrial undertakings, 
Government workshops, and laboratories have proved very 
popular. 

Our thanks are due to the Ministry of Munitions for the loan 
of an epidioscope and equipment for illustrating our lectures. The 
headquarters of the Section is the Victorian Chamber of Manu- 
facturers, and through the influence of Mr. M. Eady, M.I.P.E., we 
are allowed free use of their Lecture Hall,—a very fine one—and 
also a small room for Committee Meetings. For this valuable 
help in running our Section we are very grateful. 

Before leaving Australia, I was asked by our Secretary, Mr. 
C. Pullen, to place before Council a request for reconsideration of 
the application of the Melbourne Technical College for exemption 
from Graduate Examination of students who had successfully 
completed their course in Production Engineering. 

The Melbourne Technical College is the foremost technical 
institution in Australia, giving day and evening instruction to 
17,000 students and correspondence courses to 15,000 students. 
Full time day courses extend to five years duration, and diploma 
courses cover 22 separate fields from architecture, applied science, 
accountancy, to aeronautical, automotive, civil, electrical, mech- 
anical, chemical, metallurgical and radio engineering. 

The Production Engineering School supplies instruction to 
advanced engineering students in Production Engineering, Tool- 
making, Plastic Die-making and Technology, Milling and Gear- 
cutting, Fitting and Turning. There are 730 evening and 220 
day students. 
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This department is recognised by the Education Department of 
Victoria as a centre for the advanced training of senior engineering 
apprentices. 

I now understand that at a recent meeting of the Joint Examina- 
tion Board this matter received further consideration, in the light 
of additional information forwarded by the Melbourne Technical 
College, and that their request has been granted. I am sure, 
gentlemen, that this decision will please and be appreciated by 
Principal Frank Ellis and Mr. K. W. Tatchell, Instructor-in-Charge, 
for it will be a valuable recognition of the work they have done in 
the interest of Production Engineering in Melbourne. On their 
behalf and for my Committee, I thank you. 

I would like to tell you something of the development of Produc- 
tion Engineering in Australia. Apart from the demands from the 
agricultural industry, very little manufacturing was done on a mass 
production basis prior to World War I. However, in 1912 the 
Commonwealth Government had established at Lithgow in New 
South Wales, a factory for the mass production of the service rifle, 
and when war broke out it was in production employing a few 
hundred hands. This manufacturing plant was supplied complete 
with Jigs, Tools and Gauges by the Pratt & Whitney Company. 
To this Company in the United States six young Australian 
engineers had previously been sent to study the latest production 
methods. You will be interested to know that Mr. J. Finlay, Past 
President of the Australian Sub-Council of the Institution, was a 
member of this party. These men were ultimately to become 
foremen of the various manufacturing departments. 

During the 1914 war it was decided to establish an arsenal in the 
Federal Capital Territory. There was much criticism at the time 
on the location of the project, for ‘* putting an arsenal in the 
bush.’’ As things turned out during this last war the location 
would have been ideal. However, in spite of the criticism plans 
were prepared for the manufacture of a wide range of munitions. 
Young engineers were sent to England for training in various 
classes of manufacture. But when the war ended in our favour 
and with the subsequent formation of the League of Nations to 
maintain peace, the means for manufacturing munitions in 
Australia were no longer considered vitally necessary, and the 
project was abandoned. Many of these young engineers when 
they returned to Australia could not be absorbed in the limited 
alternate scheme of munition manufacture, and their services were 
-_ to the country, for they were quickly taken over by private 

rms. 

This abandonment of the arsenal project proved to be a big 
mistake and our lack of machines and men in the late nineteen 
thirties was a very serious handicap in our war effort. However, 
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in spite of this, remarkable progress was made, and by 1943 over 
50,000 people were engaged in Government factories on a wide 
range of manufacturing for the requirements of war. In the early 
years of the war, a serious bottleneck was created in Machine 
Tools, Jigs, Tools and Gauges, and it is remarkable what was 
accomplished through the Directorate of Machine Tools and 
Gauges, under the direction of Mr. F. G. Thorpe, M.I.P.E. Over 
35,000 different kinds of Machine Tools, large and small, were 
made in many factories distributed all over Australia. Many 
machine tools were also imported from America, Britain not being 
in a position to help much owing to her war effort. 

When Japan came into the war, Australia was chosen as the 
base for the South Pacific Operations of the United States and 
British Forces. Additional factories were erected on a large scale 
in dispersed areas for the requirements of land, sea and air forces. 

During the war years Australia’s manufacturing potential 
generally had increased tremendously in capacity and experience, 
by both Government and private factories, equal to at least an 
advance of 25 years normal expansion. At the present time many 
large government factories have been closed down, but private 
manufacturers are working to the limit of the manpower available. 
So much for the development of Production Engineering on 
munitions. 

Let us return to the end of the 1914-1918 war. Private manu- 
facturing had expanded owing to the overseas supplies being cut 
off, due to the war, and by the help of a protective tariff some were 
able to continue permanently in business. It was not until after 
1932 that manufacturing was done on a large scale and Production 
Engineering developed. This was mainly due to the expansion of 
the motor, radio, electrical and builders’ hardware trades. By 
1939 several large concerns employing one, two and three thousand 
were in operation, while many others employed some hundreds. 
There was also a large number of smaller manufacturers. So 
when the last war broke out the private manufacturer was in a 
ay to render valuable assistance to the Government’s war 
effort. 

Australia, for its own security and welfare, must increase its 
population, and one means to this end is to extend its secondary 
industries. The Government is well aware of this fact and is 
offering a number of large factories on leasehold to private enter- 
prise. Several large American, British and Canadian companies 
have arranged to take some of these factories and establish branches 
of their industry in Australia. The country is in a favourable 
position for the supply of basic raw materials, particularly coal 
and iron. It produces the cheapest steel in the world. 

We have our industrial troubles, and, apart from a few indus- 
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tries, one great handicap in solving the rising costs of production 
is that the unions will not agree to piece-work or bonus systems. 
They put up the same old reasons for not doing so, such as 
** sweated labour,’’ ‘* old men cannot keep pace with the young,’’ 
** inferior work,’’ etc. In some factories production is restricted 
to quotas fixed by the unions, and there are cases of men having 
finished their quota by three o’clock in the afternoon and doing 
nothing for the remainder of the day. 


I have been impressed, when visiting factories in England, by the 
high rate of production operating under some form of incentive 
payment which seems to be general. Your unions do realise the 
importance of increased output, and that you must export manu- 
factured products to live. This means hard work. 


In Australia we are in a much more fortunate position; our 
wealth is mainly produced by the export of primary products. 
Therefore, in a way, we can afford more strikes. If Australia is to 
develop as a manufacturing nation and meet overseas competition 
she will have to adopt some form of payment by results. 


The manufacture of motor car parts has developed into a very 
large industry, and most of the popular makes are assembled in 
Australia, including a large proportion of locally made parts. 
It has been the policy of the Government to encourage the manu- 
facture of a complete Australian made car, but there are difficulties 
to overcome and the large manufacturers are adopting a cautious 
attitude. One American firm has stated that it will shortly put an 
Australian made car on the market. 


I have been asked on several occasions about the relative merits 
of English and American cars in Australia and why American cars 
are more popular. The conditions for motoring in Australia are 
very similar to those in America, therefore American cars suit 
Australian conditions. They are cheaper and have a better perfor- 
mance compared with English cars of equal weight. Economy in 
running expenses appeals to some motorists and in this class English 
cars are preferred. On account of the H.P. tax in England, cars 
of low H.P. predominate, but this type of car appeals only to a 
limited number of Australian motorists. On the other hand, the 
car made in America on mass production lines is suitable for 
Australian conditions, and therefore cheaper. Now that the H.P. 
tax in England has been reduced and cars of larger H.P. are to be 
made on a mass production basis, I am sure they will find favour 
on the Australian market. I wish to make it clear that my remarks 
do not apply to the more expensive cars. 


After an absence from England of 30 years, it has been a wonderful 
experience to return ‘‘ home ’’ for this is how England is affec- 
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tionately referred to in Australia. I have been greatly impressed 
by the advance in manufacturing methods since World War I, and 
I shall return to Australia a much wiser man. 

Before closing I would like to assure you of the affection and 
pride of the Australian people in your great efforts to maintain 
your export drive, in spite of your food and fuel crisis. Australia 
is showing her interest in a practical way by sending many food 
parcels. Recently, through Mr. C. Pullen, Hon. Secretary of the 
Melbourne Section of the Institution, I received a request from an 
Australian firm to nominate a Coventry firm, doing similar work 
and employing approximately the same number of employees, 
i.e., 80. The Australian firm will send to each one, from the 
manager down, a food parcel from Australia. Also, at a village 
25 miles from Melbourne, my wife has written to tell me they 
raised £140 to send food parcels to Britain. 

And so, gentlemen, all over Australia, you will find similar 
efforts on the part of the people, eager to show in a practical way, 
its love and attachment to the Motherland. 
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ELECTION OF MEMBERS 
MEETING OF COUNCIL, 10th JULY, 1947 


The following were elected to membership by Council :— 


As Members: T. Bancroft, R. F. Beaton, N. W. G. Blackburn, A. J. Bowron, 
L. B. Brigginshaw, J. W. Day, T. H. Galbraith, W. H. Milner, V. R. Prehn, 
P. A. Shaw, W. A. Smyth, J. M. Towler, G. E. Walker, W. T. Whitehouse. 


As Associate Members: H. H. D. Adams, G. H. Alexander, V. Ashton, F. A. 
Bailey, R. F. H. Banister, K. R. Bannerjee, R. O. Barter, A. N. Bubb, 
G. Burton, J. Carter, E. J. Catt, A. E. Clark, J. N. Coulthurst, C. F. Cripps, 
J. W. Crowson, C. E. Dear, W. J. Denholm, A. A. S. Dickson, L. D. R. 


Dunsford, H. Earnshaw, R. Earnshaw, H. C. Edwards, G. C. Eltringham, 


R. J. Findlay, T. K. C. Fuller, W. Gower, E. C. Granell, D. Grundy, 
G. Manton-Hall, D. W. A. Heppell, F. Heywood, T. C. Jenkins, G. T. K. 
McHugh, F. W. Moore, T. H. Newton, H. B. Perry, P. A. Pointer, J. R. 
Proctor, W. H. Richardson, G. W. Robinson, L. H. Selway, L. W. M. 
Smith, J. A. Smyth, J. S. Stevens, nC. W. Trapmore, R. T. Webb, J. A. 
Williams, J. E. Williams. 


As Intermediate Associate Members: A. J. Ansell, F. J. Barlow, H. Beaman, 
A. E. Brook, H. Dean, W. S. Dodson, F. Dutton, S. E. Dyoss, E. Evans, 
F. Evans,L. W. Fennell, J. Fletcher, B. Freeth, D. Gammell, F. E. Gray, J. W. 
Horwood, J. W. Ironside, R. H. Jane, W. J. Jeffrey, W. R. Larby, W. J. 
Lishman, J. A. McHugh, A. Nicholl, G. Nichols, S. J. Nowakowski, 
A. C. Price, H. J. F. Oliver, M. R. Quartley, G. Ramsbottom, R. J. Richards, 
W. E. Richards, H. G. Smith, J. Smith, S. R. Smith, W. F. Stewart, E. H. 
Sweeting, L. S. Trew, W. J. J. Tucker, A. Waller, C. V. Williams. 


As Graduates: R. L. Crow, A. Currie, E. J. Blackledge, M. G. Boud, C. L 
Brett, C. M. Brush, R. W. Butcher, W. Colley, M. H. Donbavand, J. B. 
Downes, R. A. Gilbey, F. A. Gildon, L. Gold, J. F. Graver, E. Guzzetti, 
E. G. Harding, C. J. Hart, J. Hartley, W. H. Heaps, F. J. Howard, F. N. 
Humphries, F. H. Johns, R. W. P. Johnson, A. Lowson, D. McMakin, 
J. S. McMillin, N. S. Makins, W. R. Matley, G. N. Maxfield, R. A. Nichol, 
D. Nicod, J. P. Pearson, G. W. Pitt, R. Platt, H. Powell, P. Powell, W. I. 
Roberts, J. W. Robinson, D. Rose, S. A. Rudd, F. Rutter, G. S. Sheppard, 
L. G. Smith, J. W. Smith, J. Sutherland, E. C. Taylor, W. S. Tearle, R. G. T. 
Thorn, G. C. Twine, E. R. Walker, R. B. A. Wright. 


a  - e when of Age: W. J. Moore, J. L. Savile, D. H. Walker 
J. Welch. 


As Students : F. G. Beagley, T. N. Blain, R. D. Bradley, I. J. Brown, T. Brown, 
L. Craig-Brown, W. J. Chrystie, T. J. Coote, R. R. Field, A. E. Fisher, 
B. A. Gay, J. A. Goacher, L. J. Hearne, G. Houlsby, J. E. Johnson, J. G. P. 
King, A. Lawlor, D. Loader, R. Morris, A. L. Nelson, E. Neumann, 
R. Redpath, H. T. Richards, L. E. Robinson, R. C. Rye, A. B. Shepherd, 
Ss. nm A. W. Stannard, J. Talbot, V. N. Thurston, A. E. Veness, R. F. 
Wholton. 
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Affiliated Organisations : Representatives : 
S. G. Laundries ... ets inom st ‘ae C. E. Feasey. 
E. E. Robson. 
Wallsend Slipway & Eng. Co., Ltd. ... ee S. Davidson. 
Shell Petroleum Co., Ltd. oa we oo D. L. Campbell. 
C. H. Johnson, D.Sc. 
Venesta, Ltd. how aE ree nn aie R. J. O. Maybury. 
E. A. Wright. 


COUNCIL ALSO APPROVED THE FOLLOWING TRANSFERS : 


From Associate Member to Member: J. Henderson, J. L. Jameson, D. H. 
Mason, W. Mayall, J. E. Snow, C. M. Tunstall. 


From Intermediate Associate Member to Associate Member : I. Ballard, R. Dent, 
C. A. Forse, H. A. Harvey, G. Hicks, E. H. Holder, L. G. Humble, H. F. 
Maton, W. A. Matthews, A. Sadler, C. H. Samson, K. V. Trotter, C. W. 
Ward, W. H. Willis. 


From Associate to Associate Member: C. A. Bennett, W. L. Robson. 


na ae to Associate Member: E. Brecher, G. S. Cutts, W. a Hosken, 
S. A. Hughes, P. H. try g E. Neary, G. 5 A K. Nice, C. W. 
Longhurst, D. A. Smith, G. J. Willmott. 


From Graduate to Intermediate Associate Member: A. H. Luker. 
From Student to Intermediate Associate Member: E. D. Jones. 


From Student to Graduate: F. Ainley, E. L. Anthony, R. Bailey, R. W. Bailey, 
W. A. Collins, J. R. Conlon, E. R. Cope, L. E. Craddock, V. W. Cutter, 
P. E. J. Edwards, A. J. Ellis, R. J. Forward, A. L. Glen, B. G. Harris, 
L. H. Jackson, A. W. Johnson, J. R. C. Leach, E. N. Lloyd, M. P. Marsh, 
S. F. E. Prowting, J. Quarmby, R. V. Rider, J. Robinson, P. B. Rogers, 
E, T. Rudge, W. Simpson, R. G. Wallace, D. Whitehead, G. Yates. 
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GOODWILL DINNER 


Held at Wolverhampton on Saturday, July, 19th, 1947, in honour 
of Mr. H.E. Linsley, of the American Society of Tool Engineers. 


(Note.—Mr. Linsley’s address ‘‘The Machine Tool and You,’’ and 
the message from the President of the A.S.T.E. to the I.P.E., were 
published in the August issue of the Journal.) 


Following a delightful concert arranged by the Right Worshipful 
the Mayor of Wolverhampton (Alderman C. B. E. Taylor), in the 
afternoon, a Goodwill Dinner in honour of Mr. H. E. Linsley was 
given by the Wolverhampton Section of the Institution of Production 
Engineers at the Royal Star and Garter Hotel, Wolverhampton, 
on July 19th, 1947. Mr. H. Bainbridge, M.I.P.E., President of the 
Wolverhampton Section occupied the Chair. 

The toasts of ‘‘ The King ’’ and ‘‘ The President of the United 
States’ having been honoured, the Chairman expressed the 
pleasure of the hosts that there were present so many distinguished 
representatives of the technical press, who had come to do honour 
to a fellow pressman. The man in the street did not realise the 
gratitude which was due to the technical press, who were doing an 
essential job of work in helping production, a vital matter in these 
days. The work of the ‘‘ back room boys ’’ during the war owed 
much to the information they received through the technical press. 

The CHAIRMAN also welcomed Mr. Cornelius J. Dwyer, who was 
representing the American Ambassador, who very much regretted 
his inability to be present, and other distinguished guests, who 
included Mr. Samuel Sokohin, American Consul in Birmingham ; 
the Mayor of Wolverhampton, Alderman C. B. E. Taylor, who had 
given the Wolverhampton Section of the Institution magnificent 
support ; the Right Hon. Lord Sempill, A.F.C., F.R.Ae.S., M.I.P.E., 
a stalwart supporter of the Institution ; Mr. F. Glover, M.I.P.E., 
Vice-Chairman of the Australian Sub-Council ; Mr. J. E. Attwood, 
M.I.P.E., President of the Western Section ; Mr. Bernard White, 
M.I.P.E., President of the Birmingham Section; and Mr. B. C. 
Harrison, M.I.P.E., representing the President of the Coventry 
Section. 

Finally, the Chairman offered a very cordial welcome to the 
guest of honour, Mr. H. E. Linsley. 

The MAYOR OF WOLVERHAMPTON, in offering a civic welcome to 
Mr. Linsley on behalf of the citizens of Wolverhampton, said that 
this country and America were better friends than ever before. It 
was only goodwill that could put the world in order again, and 
enable its peoples to live a real life. Mr. Linsley belonged to an 
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organisation which was similar to the Institution of Production 
Engineers in this country, and without the assistance of production 
engineers neither this country nor the United States could ever be 
put on their feet again and be able to lead the way to that free 
world towards which we were all looking. 


Mr. E. W. HANcock, M.B.E., M.I1.P.E., said he had had the great 
pleasure of meeting Mr. Linsley a year ago in America. He and his 
wife received such an enthusiastic welcome in America that the 
Wolverhampton Section felt they would liketo convey to Mr. and Mrs. 
Linsley their heartfelt good wishes. If the real people of Great 
Britain mixed more frequently with the real people of the United 
States, there would be no need for peace treaties and signed agree- 
ments, because it was the people of a country that made the country. 
If those peoples mixed on a common level and understood each 
other, they would need no exhortations from politicians as to what 
to do ; they would do it, if they had the will to do it. 


There was a great deal of talk about the importance of America 
and Great Britain getting together, but it was time to stop talking 
and get on with the job. His first proposal to that end, which was 
now being considered by the I.P.E., was that each year there should 
be an exchange of graduates between the Institution and the A.S.T.E. 
The men selected would thus have an opportunity of seeing some- 
thing of each other’s country, and of being received in the homes 
of its people. Far too many visitors were old gentlemen like 
himself, already fixed in their ideas ; it was the young people who 
should go. He hoped to see the day when the two institutions 
were brought more permanently together in that way. 


His second suggestion was that there was a grand opportunity 
of linking the two institutions in Canada. He saw no reason why 
they should not join together in a British Dominion. 


He hoped that Mr. and Mrs. Linsley realised that they were 
genuinely welcomed in Wolverhampton, and received with feelings 
which could not be put into words, but which were so real that they 
would last for ever. He was sure that Mr. Linsley’s father, whom 
they were very pleased to have with them, must be very proud to 
have his son with him again. 


There was at one time a popular feeling in America that Great 
Britain was finished. It was amazing that people could think that 
of an island which during the last war produced 70 per cent. of the 
instruments of war of the whole British Commonwealth of Nations ; 
10 per cent. was produced within the remainder of the Common- 
wealth, and the remaining 20 per cent. came from their American 
friends. Those figures astounded many Americans, who thought 
that it was the other way round. No nation that could enter a war 


18 


ion 
ion 
be 


eat 


the 
Ars. 
eat 
ited 
ree- 
try. 
ach 
hat 


rica 
‘ing 
was 
yuld 
TE. 
me- 
mes 
like 
who 
ions 


nity 
why 


vere 
ings 
they 
10m 
1 to 


reat 
that 
the 
yns ; 
10n- 
ican 
ught 
war 


THE INSTITUTION OF PRODUCTION ENGINEERS 


with only knives and forks, and the enemy at their gates, and reach 
in so short a time a state of technical perfection which had yet to 
be achieved by other nations, could be regarded as being finished. 

He hoped that Mr. Linsley would see the factories of this country 
—the bad as well as the good, but the good as well as the bad. 
They were very proud of many of them. He hoped, too, that it 
would be found possible to make arrangements for production 
engineers—particularly the younger ones—from their two societies 
to meet and mix and learn to understand their brothers across the 
sea. 
The CHAIRMAN said that it was the wish of the Wolverhampton 
Section that Mr. and Mrs. Linsley should take back with them to 
America a small memento which would remind them in years to 
come of the friends gathered round them that evening. It was with 
great pleasure, therefore, that he asked Mr. R. W. Tomkys, Chairman 
of the Wolverhampton Graduate Section, to make the presentation. 

Mr. Tomkys then, amid applause, handed to Mr. Linsley a silver 
cigarette box inscribed: ‘‘ Presented to Mr. H. E. Linsley by the 
Wolverhampton Section of the I.P.E., 19th July, 1947.’’ 

Mr. H. E. LInsLey, who was warmly applauded on rising to reply, 
said : 

**Our late President, Mr. Roosevelt, always began his famous 
‘ fireside talks ’ by saying ‘ My friends,’ and I cannot do better 
than say the same to you. My friends, you have taken me very 
much by surprise in making me this wonderful presentation. I 
thank you from the bottom of my heart on behalf of myself and my 
wife, and I thank you too for the wonderful things you have said 
about us and about our country. 

‘** I spoke this afternoon necessarily in a technical way, but right 
now I should like, as we say in America, to ‘take my hair down.’ 
In spite of all the good wishes that you have expressed and all the 
kindness you have shown me, Americans do not like English people 
any more than English people like Americans. I think that the 
reason why we do not like each other is that we do not know each 
other. I can come over here, but I do not count, because in a way 
I am coming back to my own ; but the ordinary man in the street 
here does not know the ordinary man in the street on the other side 
of the Atlantic, and consequently he is rather suspicious of him. 
He has formed his ideas from the movies. The ordinary English- 
man tends to think of the ordinary American as a man who goes 
about beating his chest and talking about what a wonderful country 
his is, God’s own country. The average American thinks that the 
Englishman is frightfully * high hat,’ talks as if he had a potato in 
his mouth, thinks he is the salt of the earth, and will not speak to 
anybody. 

** You know that that is wrong, but the average man believes it. 
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He may say that he does not, but he has been conditioned to think 
that way, and we are not going to get rid of that anti-British, anti- 
American feeling just by letting things slide. 1 remember very well 
the feeling when the war broke out. We in the East were closer to 
England that our people in the Mid-West. We are a manufacturing 
area, and we knew what England was trying to do to build up her 
small, unprepared industries to forge weapons of war. We knew 
that the only thing that kept Hitler from America was a very thin 
screen of Spitfires. But the people in the centre of America—the 
Mid-West, as we call it—and in the West, did not look at it that 
way; they said: ‘‘ This is not our war; why should we fight 
Britain’s war ?’’ There was considerable bitterness in that Mid- 
Western area, which is a purely farming area. All they could see 
was that prices were going up, and they were happy. 

**Tt was not until Pearl Harbour, when we were attacked, that 
most of our people realised what they ought to have known all 
along—that it was not Britain’s war we were fighting, but a world 
war. 

‘** That sort of thing is still going on. You have had the Yankees 
over here, and almost without exception those with whom I have 
talked have been enthusiastic about the wonderful time that they 
had in this country, how good the British people were to them, how 
they invited them to tea when they really could not spare the food 
which they forced their visitors to have. Many Americans are 
waiting for the time when they can come back and thank the people 
who were so good to them. But they are only a few. We have to 
do something, to make the American people realise that the British 
are human beings, and to make the British people realise that the 
Americans are human beings, and not only human beings, but 
next-door neighbours. The three thousand miles of ocean between 
us does not mean a thing ; it is only a few hours’ flight. 

‘*] think that Mr. Hancock’s idea of an interchange of people 
is the finest I have heard for a long time. It is the only way in 
which we can get to know each other. The tourist can come over 
here, land at Southampton, go to London and survey the war 
damage, and go to Stratford-on-Avon, but he is not seeing Britain. 
You do not get to know the people of Britain unless you go into 
their homes. If we can follow up Mr. Hancock’s suggestion, even 
if we only have at first one American boy coming to this country to 
live in a British home and one British boy coming to live in an 
American home, those people will learn to know the true Britain 
and the true America. It is a new idea to me. I had often won- 
dered what could be done to bring us nearer together, and a 
suggestion like that would be a marvellous starting point. 

**T also concur with his idea of forming a united production 
engineering society in Canada. The Canadian production engineers 
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are members of the A.S.T.E. ; there was nothing else for them to 
join. We ought to strike now, while the iron is hot. It will require 
a certain amount of missionary work. The A.S.T.E. is naturally 
jealous of societies which form part of our organisation, and the 
headquarters staff will want convincing that it is a good move, but 
I am sure that it could be done, and it would form a wonderful 
starting point. I hope that it will eventually lead to the union of 
the two societies, so that there will no longer be an American 
Society of Tool Engineers and a British Institution of Production 
Engineers. If we can form an international society of tool and 
production engineers, we shall have gone a long way to get to know 
each other and be able to interchange views and have true fellowship. 




















Lord Sempill, Past-President of the Institution, receiving the Code of Ethics 
of the A.S.T.E. from Mr. Linsley. 


** It is common talk in America that Britain is done, that she has 
fought her last fight. I am afraid that you have done rather a poor 
job of public relations. British people are naturally modest, but 
you should have done more advertising. You must let people know 
what you are doing. You have something to brag about; brag 
about it! Early in the war, when we heard of what was going on, 
and of the shortages, I wrote home and said: ‘‘ I understand things 
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are terrible ; what do you want ?’’ and my old Dad wrote back : 
**Don’t send food; our rations are adequate.’’ How are we, 
the people of America, to know the position if you do not tell us ? 
You do not want charity, and you are not going to beg, but if you 
let us know the position we can help, and we want to help. 


**T have a little duty to perform, which may be the beginning of 
carrying out Mr. Hancock’s scheme. It is with the very greatest 
pleasure that, as a token of esteem from the American Society of 
Tool Engineers to the Institution of Production Engineers I hand to 
Lord Sempill an illuminated copy of the Code of Ethics of the 
American Society of Tool Engineers.’’ 


The RiGHt Hon. Lorp SempPiLL, A.F.C., F.R.Ae.S., M.I.P.E., 
Past-President of the Institution of Production Engineers, said he 
was very greatly honoured to be the recipient, on behalf of the 
Institution, of the gift from the American Society of Tool Engineers, 
and to say a few words on behalf of the members of the Institution 
in appreciation of that gift and of the splendid words of their guest 
of honour. Mr. Hancock, who was a great pioneer in the field of 
production engineering, had been responsible for bringing about 
the present meeting, and he would like to pay tribute to him for 
that. In doing so, he spoke for many of the older members of 
the Institution, including Mr. Youngash, Mr. Berry, and Mr. Frank 
White, to mention just a few. 


They were very honoured to have present a personal represen- 
tative of H.E. the American Ambassador, Mr. Dwyer. His 
Excellency hailed from the same country as himself, and he was 
proud to salute him as a brother Scot. Mr. Dwyer, like himself 
and like their guest of honour, was a pilot—not only a power pilot 
but a sailplane pilot as well. 


He himself had had the privilege of being a United States citizen for 
a short period, when acting for the U.S. Government as adviser on 
aeronautics. In those days, in the first World War, when the 
United States came to the aid of freedom-seeking civilisation, large 
numbers of aircraft were being built in the United States and as 
they had not time to prepare their own designs, they had to take 
the designs of the French and British. With the idea of making 
improvements, famous engineers were brought together—Colonel 
Vincent, then chief designer of the Packard Company, was one— 
and they were locked in a room and not allowed to come out until 
they had produced a design for a new aircraft engine. The result 
was the famous Liberty engine. The Americans took on the 
licence to build what was a famous aeroplane in those days, the 
Bristol Fighter, and they felt that if it could be fitted with the 
Liberty engine, of greater horse-power than its Rolls-Royce engine, 
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its military possibilities would be greatly enhanced. Unfortunately, 
the higher horse-power involved greater weight, so that a great 
deal of redesigning was necessary. 

One of Lord Sempill’s first jobs was to go to the big Curtiss 
plant in Buffalo, one of the biggest that he had ever visited, 
where there were Bristol Fighters in serried ranks in different stages 
of construction. It was important to find out how the machine 
performed in the air, so he went to what was euphemistically called 
the aerodrome—a series of hayfields with the hedges removed, and 
a few runways cut through the hay—and took off. When he got 
to a few thousand feet, he found that as soon as he slowed down the 
motor the nose dropped, and it was necessary to put the motor on 
again, so he began to wonder how he would ever get down. He 
went about fifty miles away and succeeded in easing the machine 
down, and eventually at about a hundred miles an hour managed 
to land in the hayfield. Immediately he reached the hangar a 
beautiful lady rushed up and said to him: ‘‘I heard that you had 
come from Britain to help our Government and to test out this 
machine, and I came hot-foot after you to prevent you from flying, 
because I wanted to let you know that the nine pilots who have 
tested this machine so far are all in the graveyard.’’ 

Here was a very big piece of production on the aircraft side, 
vital to the Allied cause on the Western Front, and something had 
to be done. He saw the Aircraft Production Board and told them 
what the trouble was, and they said ‘‘ All right ; we will scrap the 
lot, and get on to something that will go. This is no time for 
fiddling about finding who is to blame.’’ That showed that the 
Americans were vital people, who dealt with first things first. 

It was necessary for the people of this country to co-operate 
with the people of America in every possible way. Mr. Secretary 
Marshall had sent out a clarion call for countries who wanted free- 
dom to band together, and the answer to it was being given in Paris 
at that moment. 

He would like to read out the last paragraph of the Code of 
Ethics of the American Society of Tool Engineers : 

‘*T am a tool engineer. In my profession | take deep pride. 
To it I owe a solemn obligation that I am eager to fulfil. As a tool 
engineer, I will participate in none but honest enterprise. To him 
who has engaged my services as employee or client I will give worthy 
performance and fidelity. When needed, my specialised skill and 
knowledge shall without reservation be given for the public good. 
From special capacity springs the obligation to use my abilities well 
at the service of humanity, and I accept the challenge that this 
implies. Since the age of stone, human progress has been con- 
ditioned by the genius of my occupational forbears. To them I 
yield tribute. By them have been vitalised and turned to practical 
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account the principles of science and the revelations of technology. 
Except for this heritage of accumulated experience, my efforts 
would indeed be feeble. I dedicate myself to the dissemination 
of engineering knowledge, and especially to the instruction of young 
aspirants for membership of my profession in all its arts and high 
traditions. To my fellows, in the same full measure as I ask of 
them, I pledge integrity, fair dealing, tolerance and respect, devotion 
to the standards and dignity of our profession, mindful always that 
our special skill and knowledge involve the duty to serve humanity 
with complete sincerity. ’’ 


LorpD SEMPILL asked their guest of honour to thank the President 
of the A.S.T.E. and the Society for their gift, and to tell them that 
production engineers in this country also embraced those tenets. 


Mr. F. GLover, Vice-Chairman of the Australian Sub-Council, 
assured Mr. Linsley of the heartfelt gratitude and appreciation of 
Australia of the major part that America played in the defence of 
Australia when the Japanese, flushed with victory, were sweeping 
everything before them. At that time the late Mr. John Curtin, 
then Prime Minister of Australia, made his memorable appeal to 
America for help, and within a month American troops were landing 
in Melbourne. Many people thought that President Roosevelt 
had responded very quickly to that appeal, but what had happened 
was that at the time that the Japanese attacked Pearl Harbour an 
American convoy, on its way to the Philippines, was between San 
Francisco and Honolulu, and it was turned south and ordered to 
proceed to New Zealand and Australia. 


The first plant for manufacture on a mass production basis 
was supplied to Australia from America, and was supplied complete 
with jigs, tools and gauges. Shortly before war broke out, the 
Commonwealth Aircraft Corporation was formed and equipped 
principally from America ; young engineers were sent to America 
to study methods of manufacture, and an American type of plane 
was chosen. Australia became the base for the South Pacific 
Forces, and the Americans built airfields and roads, introducing 
a totally different technique from anything seen before. Since 
Australia was asked to produce food, the Americans gave her advice 
on food growing and canning and canning machinery. Probably 
Australian productive capacity and experience jumped ahead by 
25 years as a result of the war, because machine tools were intro- 
duced which would never have been installed to meet ordinary 
peacetime demands. 


He thought that Australia might ultimately become the centre of 
the British race ; she had the space, and the raw materials necessary 
for an industrial nation. Australia had responded with enthusiasm 
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to the appeal for food for Britain. A firm in Melbourne had asked 
him to nominate a firm of similar size—about 80 employees—and 
engaged in similar work in this country, so that they could send a 
food parcel to every employee from the manager downwards. 
The people of Australia would do all they could to help Britain 
in her export drive. 


The CHAIRMAN said they were very grateful to Mr. Glover and 
to the Australian people for the effort which they were making on 
Britain’s behalf, and asked Mr. Glover to take back to Australia 
an expression of their thanks. 

Mr. CorneLius J. Dwyer, of the American Embassy, conveyed 
the sincere regrets of Ambassador Douglas for his inability to be 
present. Had he been able to attend, there was no doubt that he 
would have enjoyed the occasion very much, and would have found 
his faith in Britain renewed, because Britain had no truer or more 
sympathetic friend than the present Ambassador of the United 
States. Ambassador Douglas did not believe those who said 
Britain was finished, or those who said that Britain was sitting on 
billions of tons of coal, and that if she could not get the coal she 
needed, she must be wiped out of account; he believed Britain 
would get a production of 200,000,000 tons this year, and would be 
exporting coal within a few years. Personally, he believed that 
Britain was going to show that Ambassador Douglas was right. 


He had been glad to hear Mr. Glover talk about the Pacific, 
because he himself had been in the Solomon Islands alongside the 
New Zealanders and Australians, and he had never seen finer 
troops. 

This was his first visit to the Midlands. He came to England 
for the first time last November, but had not been able to get out 
of London before. He had wanted to do so, because he had felt 
that London was very far from being all of Britain. He had come 
to Wolverhampton rather expecting to find the original spinning 
jenny and the original steam engine still in operation ; but he had 
been over the Goodyear plant, and that did not seem to belong to 
that era. He had been very pleased to hear the way the members 
of the Institution talked about production. 

Before the war he was a journalist in Cleveland, Ohio, which 
was the centre of the machine tool trade. He had been there in 
1940-41, when they were tooling up for aid to Britain and defence, 
and when they started working twelve hours a day, seven days a 
week. It would give him great pleasure to tell the Ambassador 
that Britain did have people who were production-minded. He 
had enjoyed his visit to Wolverhampton very much; Wolver- 
hampton reminded him more of an American town of the same 
size than London did of one of America’s big cities. 
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Mrs. LinsLey, who then addressed the gathering, said she wished 
to say ** Thank you ’’ to everyone, and particularly to Mr. and 
Mrs. Hancock, who had been very kind to her husband and herself, 
inviting them to their home and making them part of the family. 
Everyone had done all that was possible to make their visit memor- 
able. She was a member of a women’s club in America, and was 
asked before she sailed whether she would say a few words to 
different women’s organisations in the United States on how she 
found conditions in Britain. She would certainly make their 
visit to Wolverhampton one of the highlights of her talk. 

The proceedings closed with the singing of Auld Lang Syne. 
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“THE RELATIVE MERITS 
OF ELECTRODEPOSITED NICKEL AND 
CHROMIUM” | 
by R. E. WILSON, M.I.Mech.E.* 


(Presented to the Yorkshire Section, Institution of Production Engineers, 
April 7th, 1947.) 


Introduction. 


In this paper an analysis is made of the respective merits. of 
nickel and chromium when employed in electrochemical deposition, 
and recommendations are made as to their most suitable applica- 
tion. Each has its advantages and its limitations ; they can be 
used alone, or in combination with the other, but in either case 
perfect adhesion between the applied and the basis metal is essential. 
Examples of methods of testing adhesion are ‘given.’ 

The phenomenon of fretting corrosion is discussed, and the 
superiority of nickel to overcome this is emphasised, together with 
the advantages derived from nickel when used to resist corrosion 
fatigue. The behaviour of the two metals when subjected to pro- 
longed elevated temperatures is explored, and conclusions arrived 
at as to the most suitable combination for resistance to heat. 

Chromium is shown to be much harder than nickel, and to be 
superior as a bearing metal owing to its quality of slipperiness, 
while nickel should be used when press or driving fits are required. 

Methods of treating cylinder bores are described and the effect 
of pits, sharp edges and angles is shown, and the advantage of good 
radii stressed. The thickness of nickel deposits is dependent on 
commercial considerations,. while comparatively thin deposits -of 
chromium are recommended. 

Some examples and illustrations of interesting applications of 
electrochemical deposition are given. - 


Importance of Adhesion. 


Obviously it is essential that whatever metal is applied to the 
component to be treated, whether as a means of salvage or as 
an improvement of the working surface, there must be the certainty 
that the applied metal will ‘‘ stay put,’’ otherwise one might as 
well use a shim or loose sleeve in the case of an undersize component. 


*Managing Director, Fescol Limited. 
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(Such methods though occasionally adopted do not meet with 
general approval.) Where only a light coating is applied to the 
article to be treated, and where there is no abrasion or likelihood of 
flexion or distortion of the surface, the degree of adhesion need not 
be so great as, for example, when the component has to be used 
for a driving, or interference, fit or is to be subjected to severe 
abrasion. 

Therefore, when ordinary decorative plating is undertaken, a 
much lesser degree of adhesion is acceptable, and as a matter of 
fact, in plating, the adhesion is often very low, sometimes lamentably 
so, inasmuch as it is occasionally possible to peel off the deposit 
as if it were tinfoil. 

Quite good adhesion can be obtained for decorative finishes 
merely by ensuring that the surface is chemically clean and free 
from oxides, particularly where the deposit is carried right round 
the article like an envelope, though examination of some plating 
would lead one to the belief that adhesion was dependent on 
atmospheric pressure alone. 

When dealing with heavy deposits such as are called for in the 
engineering and allied industries, something much better than this 
must be achieved. It is therefore the accepted practice to disturb 
the outer crystalline surface of the component by some form of 
anodic etching. This presents microscopically a broken surface 
when viewed in section. It must not be assumed, however, that 
it is these crevices themselves which hold the deposit to the basis 
metal, because the actual adhesion obtained is due to atomic attrac- 
tion between the parent metal and the deposited material. Examin- 
ation under a microscope of a section of a part that has received the 
treatment given during ordinary plating shows a line representing 
an oxide film between the parent and the applied metal. This line 
should be absent when proper preparatory work has been done on a 
part. Given a satisfactory etch, the amount of deposit which can 
be applied is limited only by commercial considerations ; there is 
practically no technical limit to the amount that can be put on. 

If adhesion had to be obtained mechanically, then the surface 
would require some considerable degree of roughening to establish 
a key for the applied material. This would imply weakening of the 
component and would necessitate a complete envelopment of the 
surface treated. Further, it would not permit of a ‘‘ fade-out ”’ 
of the applied material ; this would have to be dovetailed into a 
recess at the ends, and interrupted surfaces such as splined shafts 
or internal bores with keyways would present difficulties. 

Even to-day there is a certain amount of distrust of electro- 
deposition because of the fear that the deposit may peel off. 

We are certainly a very conservative people, and while in an 
isolated case it may happen that should the preparatory treatment 
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not have been all that should be desired, failure may occur, such 
failures are not confined to electrochemical deposition, otherwise 
there would be very little salvage to be undertaken. 

Electrochemical deposition has been carried out in this country 
for some 27 years, and is recognised as a standard form of treatment. 
It might therefore be assumed that users were not taking an undue 
risk in having components treated by deposition. 

In the early days, it was necessary to convince the doubting that 
deposits could be applied, so bonded to the basis metal that they 
were in fact one and the same part. 

The author’s company had a number of tests made by the 
National Physical Laboratory as long ago as 1929, in order to as- 
certain the relationship between the tensile strength of plain steel 
bars and steel bars which had been deposited in nickel. These tests 
were carried out on a Buckton Testing Machine. Without going 
into detailed figures, it was found that the failing load of the nickel- 
coated specimens was very much higher than the failing load of 
a similar specimen of solid steel, and that failure in the case of the 
deposited specimens occurred by shearing of the steel inside the 
nickel coating, and not by failure of adhesion between the coating 
and the steel. While such laboratory tests are of great importance 
and carry weight as being unbiassed evidence supplied by a scientific 
body, from the point of view of practical men—and it may be 
assumed that most engineers are at least practical if nothing better— 
the best test of adhesion is that the deposit should withstand 
severe impact. 

A number of tests have been made with mild steel deposited 
in nickel and beaten cold under a steam hammer to a fishtail pattern, 
until the steel has actually cracked, and the nickel is still in perfect 
adherence at the edge of the crack. (See Fig. A.) 

The author has not known, over a period of 27 years, a deposit 
which, having withstood machining, has become dislodged in service. 


Fretting Corrosion. 


The peculiar phenomenon which must have been observed at 
times, i.e., the behaviour of two closely fitting surfaces which have 
been subjected to alternative stresses such as occurs, for example, 
in the case of a ball-bearing seating tightly fitted to a shaft, was the 
subject of much speculation and many theories. 

It seemed almost incredible that two parts in intimate contact 
and apparently properly mounted should show signs of wear, and 
many fitters were unjustifiably blamed for bad workmanship. There 
was evidence that something peculiar was happening, because 
when the parts were examined there was a brown debris rather like 
cocoa powder, and very often pitting of the surfaces in contact. 
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Now these are not the usual concomitants of wear between two 
surfaces, and they were certainly puzzling. All sorts of explanations 
were put forward, none of which appeared to be satisfactory, as 
they certainly were not. Some people attributed it to chemical 
action due to the presence of oil, but as all bearings require lubri- 
cation of some kind and do not show such peculiar phenomena, 
and as the oil film between two closely fitting surfaces must of 
necessity be very thin, this hardly seemed a proper explanation. It 
was not until the publication of the Paper by Thomlinson, Thorpe 
and Gough (1), dealing with the results of their investigations into 
the mutual corrosion of metal surfaces in closely fitting contact 
and subject to vibration, that any real light was thrown on the 
remedy for the trouble. 

They pointed out that vibration or alternative surface stress 
alone would cause no corrosion, and that it was established that 
some surface slip, alternating in direction, was the necessary con- 
dition ; also that slip effectively caused corrosion even if reduced 
to the order of molecular dimensions, this having been found to 
occur without exception whatever the condition of the surfaces. 
They stated that lubricants do not prevent corrosion, but modify 
it, and that softer materials in general tend to seize and harder 
materials to produce corrosion debris. While no pair of materials 
was found to be entirely free from the effect, some were better than 
others. The suggestion made was that the mechanism of the 
phenomenon was due to a process of molecular attrition, possibly 
closely associated with fatigue effect. The Paper is an intensely 
interesting one, and will well repay study on the part of engineers. 

Strangely enough, it appears to have been overlooked by very 
many designers, and what is perhaps equally important, by those 
concerned with maintenance. One peculiar feature of fretting 
corrosion is that the susceptibility of the surfaces to the attack 
appears to increase with the closeness of the fit and the degree of 
finish of the surfaces. 

For the purpose of this paper, it is sufficient to say that of the 
many combinations of materials which formed the subject of 
investigation, including a range of hardnesses from that of chromium 
down to brass, the best results were found—in the case of lubricated 
surfaces—with a pair of metals of which nickel was one. As prac- 
tically all parts put up for a press or interference fit naturally have 
the surfaces oil-smeared before assembly, it will be appreciated that 
there is immense importance in this finding. To bear out the 
statement of the investigators that hard materials in general produce 
corrosion debris, it is significant that parts in which one of the two 
had a chromium surface gave a very bad performance—one of the 
worst—and that stainless steel was also very bad. 

It is the author’s experience that too many people are ‘* chromium 
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minded ’’ when salvage by deposition is being considered, and it is 
very difficult to convince them that where fretting corrosion comes 
into the picture, as it must in any case of two tightly fitting surfaces, 
there is not the slightest doubt that nickel is the ideal material, and 
that parts so treated are infinitely superior to the original products. 
It would, as a matter of fact, repay many designers to stipulate 
that for long life and freedom from trouble, where conditions of 
fretting corrosion may arise, one of the parts should be treated in 
nickel. For example, the owner of a certain make of car in which 
the manufacturers were satisfied to supply axle shafts the machined 
splines of which fitted in an unmachined splined hub, found that 
the shafts—however carefully fitted—began to knock after a few 
hundred miles. He had the shafts of this car, deposited in nickel 
as a repair job, and once they were put up, that was the end of the 
trouble on this particular part of the car, although the owner did 
not then know the reason why. 

The author’s company also treated from a salvage point of view 
a considerable amount of shafting which had suffered from what was 
then thought to be wear, but which was ultimately revealed as 
fretting corrosion, in order to bring the parts back to their original 
dimensions. In no case, over a period of 20 years, has such a shaft 
been returned for retreatment. It is emphasised that this angle 
of the performance of closely fitting surfaces has never received the 
attention that it deserves, and is put forward for consideration. 


Corrosion Fatigue. 


Corrosion fatigue also is a subject which has not been fully 
explored. In 1933 some tests were made to ascertain the effect of 
nickel-deposited steel specimens. The results were, to quote an 
article in ‘* Engineering °’ of October 6th, 1933, ‘* somewhat 
surprising. ”’ 

Specimens were submitted to the National Physical Laboratory 
of nickel treated and untreated mild steel bars. (See Fig. B.) 
These specimens were subjected to tests in a rotating-beam fatigue 
machine at a speed of about 2,200 stress cycles per minute, with two 
equal upward and downward loads spaced 2 ins. apart and applied 
near one end of the specimen. 

During the whole course of the test a fine spray of 3 per cent. 
common salt solution was injected on to the test portion of the 
specimen. The results showed the endurance limits to be as follows : 

Untreated mild steel about + 7.3 tons per sq. in. 
Nickel treated mild steel about + 12.2 ,,  ,, - 
The treatment had therefore increased the endurance limits by some 
67 per cent. 
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Fic. B. Graph showing resistance to Corrosion Fatigue of 
Nickel deposited specimen. 


Effects of Temperature. 


Deposits of nickel and chromium are affected to a very con- 
siderable degree by elevated temperatures. The reason for this is 
obscure and has so far not been definitely determined. Some 
people attribute the hardness of chromium to the presence of 
hydrogen. If that were the only reason, then it could be assumed 
that after heating to a temperature which dispelled the hydrogen, 
there would be no further declension in the hardness figure. Hother- 
sall (3) states that the indentation hardness of electrodeposited 
metals is normally higher and sometimes much higher than that of 
the same metal in the cast or annealed condition, and that this is due 
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probably to small grain size or included non-metallic material. If 
this assumption is correct—as it would appear to be—the decline 
in hardness with increases in temperature is probably due to an 
alteration in the structure of the deposit. Whatever the reason, 
at temperatures about 150°C. chromium begins. to lose its hardness 
and this decrease appears to be progressive. (Figs. C and C,.) 
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Fic. C. Graph showing effect of elevated temperatures 
on deposited Chromium. 


The behaviour of chromium when exposed to high temperatures 
is interesting. It will be noted that there is an immediate softening 
followed by a temporary increase in hardness in the case of samples 
observed up to 600°C. During a lengthy period the curves tend to 
become more stable, except at 600°C. where softening is still taking 
place at the end of six weeks’ exposure. It was not found feasible 
to continue the test at 800°C. beyond the period of 24 hours, by 
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which’ time the chromium had been converted to oxide when 
exposed to the air. As a matter of fact, the deposit commenced 
to be unstable at about 600°C. 
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Fic. C,. Graph showing effect of elevated temperatures 
on deposited chromium. 


At temperatures about 200°C. (400°F.), at which point there is a 
considerable degree of softening, cracks appear in the surface of the 
chromium. It may be that this cracking is due to the difference in 
coefficient of expansion between chromium and steel, as the former 
is only about -half that of steel, and chromium is not ductile. 

There is very little literature dealing with the structure of chromium 
deposits, but a paper by Heinrich Weigand (2), which dealt among 
other matters with the method of heat treatment which had been 
advocated for driving out hydrogen at temperatures of about 200°C.., 
made a recommendation that caution should be observed in adopt- 
ing this treatment. Whilst he states that fatigue strength may drop 
materially with heavy deposits of chromium, although very much 
less with thin coatings, he also mentions that the heat treatment 
referred to shows ** profound deterioration of the steel.’’ 
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Fic. A. Sample of steel bar, 
deposited in Nickel and beaten cold 
to fishtail pattern. 





Fic. J. Shaft straightened without bending. 
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yFic. E. Mild steel bar, deposited in Nickel, heated to 850°C. showing 
corrosion of exposed steel. 
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Fic. K. Crankshaft salvaged by Nickel deposition. 
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Fic L. Rudder pintle salvaged by deposition of Nickel and Chromium. 


Fic. M. Planishing roll treated in Chromium. 
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The reason given is that during the process atomic hydrogen is 
deposited in the lattice and hollows of the material. The application 
of heat will cause it to be converted into molecular hydrogen and 
the high internal pressure set up by this conversion will cause an 
enlargement of the lattice, as the hydrogen may be further driven 
into the basis metal by the considerable increase in volume due to 
heating. Alternatively, the hydrogen may escape through the 
chromium layer by rupturing it. In so escaping it causes small holes 
to appear which are not readily discernible on visual examination, 
but are sufficient to allow penetration of any corrosive medium, even 
moisture from the atmosphere, with resulting oxidation. Now, when 
a heavy deposit of chromium is applied, and it has to be finished to 
precise dimensions, this can only be done by grinding, and the 
temperature caused by the grinding wheel is so high (very much 
above the temperature of 200°C. mentioned by Weigand) that the 
released hydrogen may cause porosity. This phenomenon is not 
apparent in light deposits up to, say, 0.001/.0015” where these are 
polished after deposition, and are not subjected to: heat by grinding. 
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Fic. D. Graph showing the effect of elevated temperatures 
on deposited Nickel. 


Nickel deposits are not so sensitive to temperature as are those 


of chromium (Fig. D). Comparison of the curves shown in Figs. C, 
C,, and D shows that nickel maintains its hardness up to nearly 
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400°C. (whereas chromium has at that temperature lost some 
40 per cent.) and appears to become stable after about ten days 
heating. At 800°C. it maintains a hardness equal to about half its 
original figure. 

Unlike chromium, nickel deposited on steel does not show cracks 
at elevated temperatures, probably due to the fact that the co- 
efficients of expansion of nickel and steel are almost identical. 
True, the nickel surface acquires a thin and very hard oxide, but 
this does not affect the material beneath this skin. As a 
matter of fact, at temperatures above 800°C. the nickel becomes 
diffused into the basis metal and the adhesion is actually improved. 
At high temperatures the yield and ultimate stress figures under 
tensile test remain substantially unaltered. 

Fig. E shows a mild steel bar deposited in nickel, then machined 
eccentrically to expose the steel. The specimen was heated in an 
oven at 850°C. and cooled in air for a number of cycles. The steel, 
shown as a dark line, was deeply corroded while the nickel surface 
showed a thin hard black oxide which was easily removed with 
emery cloth, and is shown polished. It will be observed that even 
at the junction line of nickel and steel, where the thickness of the 
nickel is immeasurable, no oxidisation has taken place. 

The behaviour of nickel when subjected to high temperatures, 
such as are encountered when grinding is carried out, make it an 
extremely useful adjunct to chromium deposition when corrosion 
resistance is of importance. It will be realised that one cannot 
always rely on heavy chromium deposits which have been subjected 
to grinding temperature, to resist corrosion, although on frequent 
occasions they do so. Where complete protection against corrosion 
is necessary, it is desirable to have an underlying material which 
will take care of this, using the chromium surface for its resistance 
to frictional wear. Therefore, where this corrosion resistance is 
essential, it is recommended that nickel be used as an underlay or 
primary coating, and so long as the corrosive medium is one such 
as nickel will resist, then despite possible porosity in the chromium 
surface, adequate protection will be afforded against corrosion and 
wear. The actual amount of nickel applied need not be great, 
anything above 0.001” thick being sufficient on a basis metal having 
a good smooth: surface, or, say, 0.005” when this surface cannot be 
assured. 


Hardness of Deposits. 


Hardness readings of deposited metals are not always reliable or 
a true index of the actual figure. The tendency during deposition 
is for the metal to be harder at the base than on the surface, owing to 
its peculiar crystal formation. It is, of course, not possible to 
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obtain reliable readings with a thin deposit, as this is dependent on 
the hardness of the basis metal. Scratch tests were hoped at one 
time to give a true reading, although even here a certain amount of 
indentation pressure is necessary, and for a time these were employed 
by the National Physical Laboratory. They appear, however, to 
have abandoned this method in favour of the Vickers Pyramid 
Machine, which can be used with loadings as low as } kg. Such 
tests are useful as comparators, but do not necessarily give an 
accurate reading. So far as one can judge, a fair hardness of 
chromium lies within the range of 750/900 Pyramid, although 
readings have been obtained up to 1,100 by using a scratch test. 

The hardness of nickel can be varied within a very wide range, 
from about 150 to 400 Pyramid or more. Experience has, however, 
led to the conclusion that in aiming at very high figures one is 
exceeding what should reasonably be expected of nickel deposits, 


‘as they are inclined to suffer from cracking unless the solution is 


very accurately controlled ; in any case the adhesion is lower, and 
there is a materially reduced elongation percentage under test, 
although the ultimate tensile is increased. After all, hardness is 
not the sole or even the main criterion of wear resistance. although 
it does show the extent of resistance to indentation. 


Chromium as a Bearing Metal. 


The coefficient of friction of nickel, whether hard or soft, is fairly 
high. Chromium on the other hand is very low. Dr. Jevons (4) 
has well defined this feature as ‘* slipperiness.’” This he ascribes 
as due to the nature and properties of the surface molecules. It is 
envisaged that the surface energy of chromium, which is high, 
causes unsatisfied atomic linkages to bend over and to unite with 
surrounding linkages, leaving none—or only a relatively small pro- 
portion—to attract or attach themselves to those of an adjacent 
surface. He likens the surface of a non-slippery metal to a field of 
stubble, the stubble representing unsatisfied atomic linkages, 
whereas a slippery surface such as chromium may be compared 
with the same field when the upstanding sticks are bent over, with 
the free ends pushed into the ground. This appears to be a very 
adequate pictorial description of a typical chromium surface. 

Chromium has, of course, its disadvantages inasmuch as owing to 
its conformation it is unable to absorb oil as it is not wettable. It 
must therefore be used under conditions of effective lubrication and 
with a bearing metal which itself can absorb oil, such as white metal. 
A good example of how this non-wettable property of chromium 
has been overcome is that of the treatment of cylinder liners of 
internal combustion engines. Until recently, this work has been 
carried out successfully by deposition of what is known as ** porous 
chromium,”’ in which the surface has cracks or pits developed under 
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controlled conditions, or alternatively where the surface is mechanic- 
ally indented either by shot-blasting before deposition or by con- 
trolled rough honing or lapping, thus forming channels or lodge- 
ments for the lubrication. The latest development in this direction 
is that advocated by Rowbotham (5). He describes the experience 
that Rolls Royce have had with the liners used on the Merlin Aero 
and Tank Engines. He found that cylinder liners in which a band 
of ordinary hard chromium was deposited were very satisfactory 
as a salvage operation. Later on, this procedure somewhat modi- 
fied was extended to new liners and cylinders. He stated that by 
plating the top one-third of the bore only with a thin covering 
which need not be counter-bored before the chromium is added, 
leaving the top portion of the cylinder about 0.0015” smaller than 
the rest of the cylinder, the pistons or rings are not adversely 
affected and the life of the liner is increased approximately tenfold. 
Not only is the upper portion of the cylinder bore protected from 
wear, but the rate of wear of the remainder of the bore is also 
reduced. This is attributed to the fact that the abrasive material 
which is normally worn from the top of the cylinder increases the 
rate of wear towards the bottom of the stroke. In this case lubri- 
cation is taken care of by the unplated portion of the liner. This 
is probably the most economical method of treating internal 
combustion cylinders and liners that has so far been evolved. As 
regards chromium deposits generally, the best results are obtained 
with chromium when the surface is finished by honing or lapping, 
and if thin deposits are applied then the surface of the basis metal 
should be highly finished by lapping or polishing, when the thin 
chromium layer can be polished to the same degree of microinch 
finish. 


General Recommendations. 


It must be stressed that it is very difficult to obtain an even dis- 
tribution of deposited material, as the tendency is for the deposit 
to pile up at the ends or edges of the articles treated owing to the 
greater conductivity at these points. Hence ends or sharp edges 
tend to get an excess of deposit, and the heavier this is applied 
the greater the resultant discrepancy. It is advisable that all sharp 
edges should be removed from the component to be treated, as there 
is no strength at the edges of deposited materials ; also all angles 
should be avoided by means of good radii. It is not possible to 
fill up deep pits or cracks. If these exist they should be opened 
out, or filled with a good type of bronze (Figs. F, G and H). 

As stated before, the only limit to the amount of nickel that can 
be deposited is imposed by commercial considerations. 

As to chromium, it is not generally recommended to apply a 
greater thickness than about 0.004”. Beyond that the procedure 
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AS DEPOSITED MACHINED 
Fic. F. Effect of right angles on deposit. 








AS DEPOSITED MACHINED 
Fic. G. Advantage of radius. 








AS DEPOSITED MACHINED 
Fic. H. Influence of pitted surface on deposit. 
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becomes expensive and the cohesion of the deposit cannot always 
be relied on to resist crumbling. In any case, where chromium is 
used as a bearing material, that amount of wear should generally 
mean that it has fulfilled its useful life, when the chromium can be 
removed chemically and a fresh deposit applied. Where heavy 
deposits have to be considered, as in the case of salvage, it is gener- 
ally recommended that the build-up should be in nickel, followed 
by a thin coat of chromium. Where parts are machined undersize, 
as occasionally happens even in the best regulated shops, it is not 
necessary to increase the error. 

The adhesion of properly controlled deposits is such that it is a 
matter of indifference if on re-machining, part of the basis metal is 
exposed, because the deposit should blend intimately into the 
parent metal. There are, of course, cases where it is undesirable 
from a sales point of view to show two different types of metal, 
as the customer might object to this. Where a considerable amount 
of wear has taken place, it is recommended to reduce the part to a 
true diameter or surface, otherwise the deposit would build up on 
the larger radius and so increase the eccentricity. 

It is very desirable that before designing parts which are to be 
subjected to deposition, or before sending parts for salvage, the 
depositor should be consulted and his advice taken as to the best 
method of preparing the component. 

As a broad recommendation, the use of nickel is advocated for 
corrosion resistance either by itself or, as previously described, as 
an underlay for chromium, for press or drive fits, and for use on low 
pressure bearings. If the surface of the basis metal is highly 
finished by polishing, then even a light deposit of nickel about 
0.001” thick will suffice for corrosion resistance, or if the surface is 
machined in the normal way, a deposit of 0.005” is recommended. 
The amount of deposit for press fits can be the minimum necessary 
to ensure covering of the basis metal. 

Nickel can be deposited on all ferrous and non-ferrous materials, 
with the exception of those containing a high percentage of chromium 
and some aluminium alloys. 

Chromium is also recommended for its resistance to corrosion, 
provided it is not subject to heat, as previously stated, also for highly 
loaded bearings, and for such items as press tools. Here a light 
deposit is generally preferred to a heavy one and should be applied 
to a hard, highly finished basis metal. It has been found that under 
high pressure a thick deposit of chromium may crumble as chromium 
has little strength under compression, its value being that of a 
lubricated surface with a high degree of durability. The throwing 
power, that is, the ability of chromium to cover irregular surfaces, is 
not so good as that of nickel, and unlike nickel it cannot be tooled 
but must be ground. It can be applied to all non-ferrous and 
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ferrous metals with the possible exception of cast iron, of which 
only special mixtures lend themselves to direct chromium deposition, 
and also, as in the case of nickel, to certain types of aluminium alloys. 

As regards these light alloys, considerable progress has been 
made recently in their treatment. There are however so many 
different kinds on the market that each one must be considered on 
its merits and dealt with accordingly. 


Examples of Applications. 


One of the most interesting examples of deposition is that of 
the treatment of hydraulic rams. The object is to obtain a non- 
corrosive surface, because, normally speaking, there is not much 
frictional wear in an article of this nature. Hydraulic rams suffer 
in the main from corrosion particularly when standing. The debris 
of corrosion gets embedded in the packing and tears up the ram. 
After this has begun, the wear increases very rapidly and no amount 
of packing will keep the corded ram watertight. 

Nickel-deposited rams have been in use for some 20 years and 
are still in service in as good condition as when new. The packings 
have to be renewed at very infrequent intervals. One disadvantage 
of this success is that from a sales point of view repeat orders are 
rare unless the customer extends his plant. In some instances, as 
when grit is present in the surrounding atmosphere or in the process, 
it is necessary to finish the rams in chromium, either as a first 
operation or on a nickel base. 

Users of oil-powered rams find that the slippery nature of the 
chromium surface is a distinct advantage, as much lower pressures 
are required than when plain steel rams are used, although of course 
corrosion does not apply to the same degree as when water is 
employed. 

Chromium is also recommended in cases where rams are used 
in steel cylinders which do not have yellow metal neck rings, and 
thus may be in contact with the steel cylinder itself, as in this 
case nickel would be unsuitable. 

The number of examples of successful employment of nickel and 
chromium are practically unlimited. A typical case is that of a 
shaft shown in Fig. J—about 8 ft. long by 15 ins. diameter. This 
was used in a factory producing aluminium sheet. Owing to an 
accident, the portion remote from the helical gears was bent, and 
was running out of truth by a quarter of an inch. The bent 
portion was turned to a true diameter and nickel deposited to 
make up for the discrepancy. The deposited portion was then 
reground, including the three roller-bearing locations, and fresh 
threads were cut. The entire operation was carried out in six weeks 
with a great saving of time and expense, compared with the delay 
and cost of a new shaft—the only alternative. 
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Another example is the 8-throw crankshaft shown in Fig.K— 
11 ft. 6 in. long, with a 7 h.p. Austin crankshaft as a comparator. 
Two crankpins were inadvertently machined below size. These 
pins were built up in nickel and reground after deposition. 

Fig. L shows a rudder pintle from s.s. ‘*‘ Queen Mary ’’— 
5 ft. 6 in. long by | ft. 8 in. dia.—which had become bent in service. 
It was machined to a true diameter, a deposit of nickel over a 
quarter of an inch in diameter, followed by a deposit of chromium, 
was applied to the bearing portion and ground to size. Chromium 
was recommended for the final deposit, as the bearing consists of 
a hard steel bush. 

A planishing roll 7 ft. long by 21 in. dia. with a face length of 
3 ft. 6 in. is shown in Fig. M. This roll, weighing some 23 tons, 
was deposited in chromium, and after finishing to a mirror surface 
was successfully used in the production of non-ferrous sheet. 

Nickel is recommended for the treatment of calendar rolls for 
paper-making machinery components as a means of resisting 
corrosion ; for the treatment of food preparing vessels, as nickel 
is non-toxic even in solution ; for the treatment of parts subject 
to press or driving fits, where the advantage of resistance to fretting 
corrosion is important ; for the treatment of turbine blades, and 
for all kinds of salvage of worn parts, and for prevention of oxidisa- 
tion at elevated temperatures. 

Chromium is particularly recommended for use as a bearing 
surface as well as for its resistance to corrosion ; for the treatment 
of press tools, plugs and dies, embossing rollers subject to pressure, 
gauges, boring bars, mandrels, etc. It should not be used where a 
cutting edge is desired, although it is sometimes employed on tools 
because of its resistance to the abrasion of swarf. 

As stated previously, nickel can be tooled or ground. Chromium 
can only be ground. 

There is a certain technique in dealing with the machining of 
deposited materials, and most firms of depositors can supply the 
necessary information where parts are to be machined by the owner. 
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mercial vehicles Ab ngdon King Dick Ltd., made in types and sizes for every duty. 
Birmingham, rely on GALTONA O-K serrated Blades of high speed steel, solid Stellite— 
blade cutters. tipped with cemented carbide. 


Sicha rd Lhe oyd Limited 


STEELHOUSE WORKS - OLIVER STREET - BIRMINGHAM 7 


e/ephone: Aston Cross 3001 (12 umes) Delegrams “Cogs. Birmingham” 











AGENTS 
London: J. O. MADDOCK, Lionel Road, Kew Bridge, Brentford 
s Scotland : Messrs. STUART & HOUSTON, 5 York Street, Glasgow, C.2 


Wales: V. H. J. HARVEY, 12 Museum Place, Cardiff 
West of England: S. H. BRIDSON, 480 Portway, Bristol 
a Member of the Gauge and Tool Maker’s Association 
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IMPERIAL CHEMICAL 


PAINTS DIVISION 


(successors to Nobel Chemical Finishes Ltd.) 





OUT OF THE SPRAY GUN comes the paint 
or lacquer which will decide the final finish of 
the product : its appearance, its durability— 
and in many cases, its reputation. 

Because the finish is so important a factor, 
1.C.1. Paints Division maintain a Technical 
Service Station where the industrial paint 
user can see for himself how best results 
may be achieved with existing finishes, and 
learn the possibilities of new finishes and 
finishing processes as they are developed. 
Could you make use of this service? 
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INDUSTRIES LIMITED 
fiCi\ SLOUGH, BUCKS 


om Telephone : Slough 23851 
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“His advice on fuel efficiency 
brightened our whole 

production prospects ” 


Sometuinc had to 
be done—we were receiv- 
ing fuel of unfamiliar 
grades and in unsatis- 
factory quantities—so I suggested obtaining 
independent specialist advice from the Fuel 
Efficiency Branch of the Ministry of Fuel 
and Power. I knew of several factories 
where a visit by the Ministry’s fuel efficiency 
engineers had taken a lot of the sting out of 
fuel problems. 

““ We decided to give it a trial and con- 


36,000 firms have taken advantage of this 
free service and all have benefited—many 
have achieved major fuel savings and pro- 
duction improvements. Ideas developed 
in one industry have been applied in others 
through the uniquely varied experience of 
the visiting engineers. Brewers, for in- 
stance, have learned from launderers and 
vice versa. The fuel efficiency engineer’s 
sole concern is the more productive 
generation and use of heat and power. 
“* Output has doubled : fuel consumption 
is actually 10% less” is by no means 
an unusual report on what has been 
accomplished. 


Why not get into touch with your Regional 
Fuel Office and arrange to have your plant 
surveyed ? 





tacted the Regional Fuel 
Office. A fuel efficiency 
engineer visited us and 
made a thorough study of 
our plant. His report set out broad recom- 
mendations on boiler house operation, the 
use of waste-heat, insulation and certain 
other items. Our own engineers agreed with 
the recommendations, so we had plans 
drawn up and went right ahead on them. 
The result has been an immediate brightening 
of our whole production picture.” 


HERE ARE OTHER SERVICES 
AT YOUR DISPOSAL 


I Training of boiler-house personnel at 
your factory. 

2 Instructional classes for boiler-house 
personnel. 

3 Evening classes, lectures and films for 
executives, boiler attendants and main- 
tenance staff. 

Advice and help in setting up joint fuel 
efficiency committees for works. 

§ Publications (e.g. “ Fuel Efficiency 
News,” special bulletins, leaflets, 
posters, etc.). 

6 Fuel efficiency films, slides and film 
strips. 





YOUR REGIONAL FUEL OFFICE 


REGION ADDRESS TELEPHONE 
Northern Government Buildings, Ponteland Road, Newcastle-on-Tyne, 5. Newcastle 28131 
North-Eastern 71, Albion Street, Leeds, 1. ‘ Leeds 23616 
North-Midland Castle Gate House, Castle Gate, Nottingham. Nottingham 46216 
Shaftesbury Road, Brooklands Avenue, Cambridge. Cambridge 56268 
London Mill House, 87/89, S os Avenue, W.1. Gerrard 9700 
South-Eastern Oakfield Court, Grove Hill Road, Tunbridge Wells. Chatham 3238 
Southern Whiteknights, Earley, Reading. Reading 61491 
Wales 27, Newport Road, Cardiff. Cardiff 9234 
South-Western 12/14, ne. Clifton, Bristol, 8. Bristol 38223 
Midland Temporary Buildings, “ ~ Road West, Birmingham, 17. Bearwood 3071 
North-Western Burton Road, West Di » , 20. Didsbury 5180-4 


145, St. Vincent Street, Glasgow, C.2. 


Glasgow City 7636 


ISSUED BY THE MINISTRY OF FUEL AND POWER 
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* Visit our Stand No. 


new = 
ultra rapid descaling 


THE SODIUM HYDRIDE PROCESS* for removing hot rolling and 





heat treatment scale from ferrous and non-ferrous metals offers many 








important advantages :— 


@Same bath for different metals. 


@®@Rapid, penetrating action. 


_©@ Metal itself unatfected; no embrittlement. 


BIRLEC equipment for Sodium 


Hydride descaling is available for batch or con- 





tinuous operation and is engineered to suit the 


requirements of the individual user. 





| 


BIRLEC LIMITED, TYBURN ROAD, ERDINGTON, BIRMINGHAM 24 





* Licences under the British patents controlling this process are granted by Imperial Chemicil Industries Lid. 
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ei TON ABRASIVES & 


NORTON GRINDING WHEELS 


obtainable from 


is ud | NORTON GRINDING WHEEL CO. LTD. — ALFRED HERBERT LTD. 
WELWYN GARDEN CITY, HERTS. COVENTRY 
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CAPSTAN LATHES 
AND TOOL EQUIPMENT ror 
HIGH PRODUCTION 


IN A RANGE OF SIZES 
5/16" UP TO 2" DIA. BAR CAPACITY 











SLANEY STREET, Bi 


— TnaRE &W 





RIGHT LID | 
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Efficient press operation depends uponan efficient 
pump—the “Electraulic” pump is especially suited 
to self-contained presses. It is direct driven by a 
1500 R.P.M. motor, gives a high volumetric 
@fficiency (97%) at this speed and is remarkably 
mooth in operation. ‘‘Electraulic’” pumps”are 
funning year in—year out on heavy usage without 

i eorr Is, at working pressures 
bp to 3 tons per square inch. 








: 


FLECTRAULIC 


SIGH SPEED 
HYDRAULIC PUMPS 
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are some of its unique feature 


o> 


cy: Sadhec* oe es 


3 Hardened and ground § Shrouded forks give 
working faces minimum deflection 


2, Forks solid with 4 Large bearing sur- 6 Lightest and most 
joint halves faces compact joint made 
9 sizes. Bored for shafts ranging from }” to 1§” diameter. 


THE UNIVERSAL JOINT 
FOR ALL TYPES OF INDUSTRIAL MACHINERY 


Fer Transmission of Power; for Auxiliary drives and in the smaller 
sizes for many forms of Remote Control 


Consult us in the design stage. 


In universal use on Aircraft, In general use in many parts 
Aero Engines, Destroyers, Sub- of the World on Automobiles, 
marines and other types of Locomotives. Agricultural and 
Marine Craft. Mining Machinery, ete. 


SEND FOR ILLUSTRATED CATALOGUE 


THE MOLLART ENGINEERING CO.,LTD. 


s'(NGSTON BY-PASS, SURBITON, SURREY. Telephone: ELMbridge 3352/3/4/5. Telegrame: Precision, Surdkos 
Member of the Gauge & Tool Makers Association Air Ministry Gauge Test House Authority No, 89755/3' { 
‘ 
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FOR FINE 
VOLTAGE 
CONTROL 


nc FOSTER TRANSFORMERS « SWITCHGEAR tio 
jee 


4 as Associated Companies: Lancashire Dyname & Crypte Ltd. Crypto Ltd. Crypten Equipment Ltd. 
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MITIA 


CARBIDE TIPPED 
LATHE TOOLS 


are supplied in all 
standard shapes. 
There is a grade of 
“MITIA” for every 
machining operation 
on alt classes of 
material. 








FIRTH BROWN TOOLS LIMITED. SHEFFIELD 
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Don’t Waste 
Diamonds! 


DIAMONDS are too precious to be squandered—so when you 
pay good money for a diamond abrasive wheel you want to 
be sure that they are going to be used to the last particle and 
not fall away as they become dulled. There was no answer 
to this problem until ZEDITE, the new bond, took diamond 
abrasive products a great stride forward. 

ZEDITE is itself an abrasive second only to the natural 
diamond—and it interlocks with the diamonds, holding them 
up to the work until they are completely worn away. 

ZEDITE wheels and tools do a better job, last longer, 
need less frequent setting up. They cut faster yet stay 
cooler, minimising “loading.” ZEDITE products save 
you money and do a better job. 


Send for catalogue to—BILTON’S ABRASIVES LTD. 
Bilton House, 111, Park St. London, W.1_ MAY fair 8240 (10 lines) 


ZEDITE 





DIAMOND ABRASIVE WHEELS AND TOOLS 


L 11263 B 
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Lach cleaning protlem studied individually 
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INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
a machine cleaning 
crank cases in the pro- 
duction line. 


It is equally capable of 


cleaning small parts in Photographs by courtesy of “Machinery. 
baskets. 


———— eee eee 








a, i 





Sole Agents for Great Britain : ‘ 
GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.1 


Designed and manufactured by: 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 
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=p HIGH-SPEED 


ChA\ LATHES 











The illustration shows the driving headstock, left-hand 
front rest and rear saddle with grinding attachment 
of a 94in. centre lathe for machining turbine rotors. 


Will swing 13 ft. 14 in. dia. over saddles 
Admits 32 ft. 10 in. between centres 
Nett weight 230 tons 


CRAVEN BROTHERS cmancuzstrer) LTD 
REDDISH - STOCKPORT 


—— = 
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“NEWALLOY’ 
BOLT 
65-75 TONS 








*NEWALL’ 
HITENSILE 
BOLT 
45-55 TONS 


A.P. NEWALL??8 


POSSILPARK — GLASGOW.N. 
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REASONS WHY! 


It’s a fast driver, easy to hold, ensuring tight 
rivets every time — that’s why the operator 
likes it. Air consumption is low and replace- 
ments few and far bhetween—that’s what 
appeals to the management. In short, though 
we can’t do full justice to the technical 
details here, the new CLIMAX Riveting 
Hammer is right up-to-date for output and 
durability. Why not write now for full 
illustrated details ? 





CLIMAX ROCK DRILL & ENGINEERING WORKS LTD. 
4, Broad St. Place, London, E.C.2. 
Works: Carn Brea, Cornwall. 
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Of Vital Sn eatesabecnite 


to Creme 


INCREASED PRODUCTION IS THE TOPIC 
OF THE DAY 





8} in. Centre Super High Speed Production Lathe 


WE DO NOT HESITATE TO ILLUSTRATE 
A MACHINE THAT WILL INCREASE YOUR 


PRODUCTION 


Like all DSG Lathes, you can be assured of 
Service and Satisfaction, backed with over 80 years 
high class Machine Tool experience. 


If the Machine you are looking for is not illustrated, we shall be pleased to 
send catalogues and particulars according to your requirements. 


Dean SMITHS Grace Ltd 


‘The Lathe People Keighley, England. 


—Since 1865 
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PRESS TOOLS 
LARGE oR SMALL 





We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS 





ARNOTT & HARRISON LTD. 


(Member of the Gauge & Tool Makers Association) 


22, Hythe Road 
WILLESDEN 


me 





Telephone : LADbroke 3484-5-6 
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The illustra 
tion shows 
the layout of 
the Keelaviie 
System for 4 
3-Ton Press, 


KEELAVITE Hydraulics may be app- 
lied to the operation of awide vari 
of machines with a consequent 321 


in flexibility, ease of control, an 
indefinitely maintained performance 


We prefer to accept responti> ™ 
bility for the whole of 

system and under th An 
circumstances can guarantee — 
100% performance. We invife 
enquiries for full details of our 
equipment— Pumps, Motors, 
Valves and Control! Gear, 
Gauges, Filters, Piping, efe. 


KEELAVITE ROTARY 
PUMPS & MOTORS LTD. 


ALLESLEY, COVENTRY 
gz ENGLAND : 
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* We invite 
you to visit 


our Stands Nos. 


4 SS 2A ROW P 

NCO IN Hae 1A ROW @ 

AND : 1 ROW R 
MARINE 


paige NATIONAL 


AUG. 28" ro SEPT. 131 1947 HALL 
OLYMPFIA 
LONDON 


The King Electric Chain Pulley Blocks are built for continuous heavy duty. 
Three models available, ranging in capacity from 5 cwt. to 10 tons. 


|GEO. W. KING LTD 


MAKERS OF ELECTRIC PULLEY BLOCKS, CRANES & CONVEYORS, 
Write for illustrated booklets. 


P-B-B WORKS HITCHIN HERTS 
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TYPE U.P.H. 10/24 





PRECIMAX = PREClsion with MAXimum output r 
EFFICIENT AFTER SALES SERVICE. PLEASE ENQUIRE. 


JOHN LUND LTD. - CROSSHILLS - Near KEIGHLEY 
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After Honing and Lapping 


After precision operations, such as honing and 
lapping, it is essential to remove every trace of 
the compound used before the components pass 
on to assembly and test. This is best done as a 
step in the production schedule. 


Five to seven minutes immersion in SOLVEX 
solution, followed by a hot water rinse, removes 
all oil and other matter, leaving the metal surface 
mirror clean. Production executives are invited 


te write for details. 





FLETCHER MILLER LTD., HYDE, Near MANCHESTER, ENGLAND 
On Air Ministry, Admiralty and War Office Lists. Full inspection to A-I.D. and A.R-B. requirements. 








Distributors in Northern Ireland: 
BELL’S ASBESTOS and ENGINEERING ere. 21 Ormeau Road, Belfast. 
Telephone : Belfast 2 1068. 


Distributors in ae: 
A. H. MASSER LIMITED, Annes! , East Wall Road, Dublin. 
Tele; phone: Dublin 74 76118, 
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te 
Teeth cutting made easy 


ax 
afm 


Cimcinnati Surface Broaching 
brings ease of production to 
yet another field, teeth cut- 
ting on bandsaws. Up to a 
quarter of a million brand new 


teeth every hour. Some baby! 














Speed up production with ’ CINCINNATI 


CINCINNATI MILLING MACHINES LTD. TYBURN, BIRMINGHAM 
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it0 SAFETY 


FOR USERS OF ZINGALLOY PRESSURE DIE-CASTINGS 


Due to the change over from wartime 
conditions there is a considerable amount 
of secondary and. remelted Zine Alloy in 
circulation... . 

Inter-chrystaline corrosion caused through an. 
impurity content of even a Few thousandths of 
1%, endangers the life of your castings. 
Protect YOUR interests by taking 
Two STEPS.... 


Sr ee ee en 
Alloy A or Alloy B. 


Contract to have a reliable metallurgical test carried 
out, as a routine monthly check on the specification of Zinc- 
Alloy Die-castings taken at random from incoming supplies . 


WOLVERHAMPTON DIE-CASTING CO. LTD. 
GRAISELEY HILL . WOLVERHAMPTON 


Telegrams : DIECASTINGS, WOLVERHAMPTON. Telephone : 23831/4 WOLVERHAMPTON, 


XL ii 








Journal of the Institution of Production Engineers 


SNOW 














Alu 

0S.54 PRECISION SURFACE GRINDER an 
Capacity : 54in. by I2in. Designed for the gen 

rapid precision grinding of flat surfaces. oq 

RANGE OF SIZES: ejec 


24in. by Bin. to 120in. by 1Sin 
SNOW & CO. LTD. SHEFFIELD fl 


London Office : 58 Victoria St., London, S.W.! Birmingham Office: Daimler House, Paradise St. GR 
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JNIVERSAL 


HIGH-PRESSURE HYDRAULIC 


DIECASTING MACHINE 


) 








This new Cleveland Machine has been specially 


designed for High-Pressure Diecasting processes. Q U ic 4 D iz LIV 5 RY 


The illustration shows a machine fitted for 
Aluminium, Magnesium or Bronze diecasting, but 
simple change of the hot metal end equips the 


same machine for casting zinc, tin or lead. : 
This new machine offers simplicity of control ; @ SO 
generous die area; ready access to dies; sure-fire 
shot mechanism ; uniform, flaw-proof quality of 


hot metal; rapid and positive core pulling and 
ejection ; full automatic control. 


’ 
Amn THE SELSON MACHINE TOOL CO. LTD 
ABBEY HOUSE, VICTORIA STREET, LONDON, S.W.1. 


BROUP Telephone : Abbey 392! (5 lines) Telegrams : Selsomachi, London. 
_ TT 
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No matter what your Counting problem may be there is 
4 Counting instrument in the E.N.M. range that will solve 
it. Our engineers will gladly co-operate with you upon 
the most suitable applications or designs to adequately 
meet your requirements. 






7 
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FOR THE RIGHT COUNT 


ENGLISH NUMBERING MACHINES LTD 


ENGLisd AUAdedins MAdiNES Liv . 3da BARRETI’S GROVE . LONDON N.I6 . Tel: CLissold 6882 














M.R.E. 


PROFILE TURNING ROLLER BOX 
cuts production costs 





This Bottom Bracket Axle was 
turned by the M.R.E. Profile Turning Roller Box at one pass 
in 25 secs. where previously it had taken 300 secs. 





ir 
We shall be pleased to advise you as to the suitability of 8: 
this Box for any components with tapers, contours or multi- 
diameters, and will quote guaranteed machining times. 
Made in three sizes {,” . |” . 14” Bar capacity. Illustrated leaflet on request. 

A 


MANCHESTER REPETITION} 
ENGINEERS LTD. ° 


DEPT.5 . REYNOLD WORKS . CHELL STREET . MANCHESTER, 12 . Tel. RUSholme 5112 ——— 
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TOOLS FOR SWISS- 


... ensure 
improved 
production 


Equip Swiss-type and all 
fast-running automatics 
with Wimet tipped tools, 


duction is the certain result. 
The superior cutting per- 
formance and tool-life of 
Wimet ensure highest 
maintained accuracy, 
finish and concentricity— 

in addition to substantial 
savings in tool replacements. 


A. C. WICKMAN LTD. 
COVENTRY + ENGLAND 

Bristol - Birmingham * Manchester 

Leeds * 


London - 


Glasgow * Newcastle 





e 5112 


TYPE AUTOMATICS 


and vastly improved pro- 











Wimet tools and tips in standard 
shapes, shanks ground to 0.004’ 
tolerance, superfinished on cut- 
ting edges, are available from 
stock. 


ANY QUESTIONS? Write or 
*phone for the Wimet specialist 
—always at your service. 


It’s all part of ....... 
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METAL PROCESSING CHEMICALS 
Approved by Admiralty, War Office and Air Ministry 
SPECIALISTS in intermediate Metal Fisiahing 


Rust 
FERROMEDE 222 i" == 
awaiting Final Finish. 


(Various grades available 








Abo manufacturers of: 
ALOCLENE-—for cleaning aluminium prior to spot-welding and 
painting, STRIPALENE—for removing grease, dirt and oil, 
FERROCLENE—Rust and scale remover—Corrosion prevention. 


Our own trained technicians available all over the country to call and 
discuss your problems. Write for full details of specialised service 


SUNBEAM ANTI-CORROSIVES LTD. 


MANUFACTURING CHEMISTS AND CONSULTING ENGINEERS 
CLECTROLYTE WORKS, 9a, LADBROKE GROVE, LONDON, wW.tt 














EFC 


T = TECNABILITY 


E = EFFICIENCY 
caearauiry 2tE+C_ garigcaction 
P = PROBLEM P 


FOR SATISFACTION: 
send your enquiries for 
LIGHT PRECISION MACHINERY, JIGS, FIXTURES, etc. to 


TECNAPHOT LIMITED - TECNA WORKS - RUGBY 


TEL. : RUGBY 4145 
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The MSE Optical Drill Chuck 
really does mean greater accuracy, 
in less time, from every machine 
in the shop. Briefly, it consists o 
an orthodox Jacobs ball bearing 
chuck with a built-on optical unit 
for the visual location of workpiece 
markings to guide lines in the eye- 
piece. Nothing could be simpler— 
or more worthwhile now that in- 
creased production has become 
more urgent than ever. For full 
details write for MSE leaflet No. 
405 to: Machine Shop Equipment 
Limited, 136/142 Victoria Street, 
London, S.W.I. 


OPTICAL DRILL CHUCK 


Biggest advance in drilling technique since the Syaw chuck 





ANOTHER THING: Are you using the MSE 
Magnetic Dial Gauge Stand? It stays put 
exactly where you want R—upright, sideways 
or upside down. It saves time and temper 
and is fully described in MSE Leaflet No. 575. 
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OMBINING the ad- 

vantages of precision 
made, fully guaranteed 
Die-Sets plus delivery 
in 3 to 7 days! Also 
Miniature, and All Steel 
Die-Sets ; Plain Die 
Bases, etc. A trial will 
convince you. 


Send for Catalogue. 


niin SPRINGFIELD 2623 
STRATFORD RD. BIRMINCGHAMN.28. 


MEMBERS OF THE GAUGE AND TOOL MAKERS’ ASSOCIATION 





YJICS FIXTURES PRESS TOOLS 
SPECIAL PURPOSE MACHINES 
CAUCES 


re a pone Ae MSO ea Er ar 





TOOL ROOM SERVICE 


&E7 OS SOLVE YOOCR 
PRODUCTION PROBLEMS 


PRACTICAL ADVICE BY SPECIALISTS - DRAWING-OFFICE FACILITIES 
BALANCED UP-TO-DATE PRECISION PLANT ~- JIG BORERS BY GiB 


RATCLIFFE TOOL C° Le |, 


GORST ROAD, LONDON, N.W.10. Telephone : ELGar 6693 
Branch Works : Coed Coch Road, Old Colwyn, North Wales. "Phone : Old Colwyn 5288 




















1S 





Journal of the Institution of Prcduction Engineers 





“SUNZW AW” Radiant Warming 


saves fuel and increases worker efficiency 





RICHARD 
CRITTALL 








RICHARD CRITTALL Services include:— 
Heating, Ventilation, Air Conditioning 
Electrical Installations 
Hot and Cold Water, 

Gas and Steam Services 
Kitchen and Canteen Installations 
Dust Exhaustion 
Drying and Stoving Piant 
Radiant Heat Process Applications 
Automatic Flow and Temperature Control 
Compressed Air, Vacuum and Gas Services 
Conveyance of Viscous Fluids 
Specialised Process Equipment 
Sheet Metal Work 


RICHARD CRITTALL AND COMPANY LIMITED 
LONDON: 156, Great Portland Street, W.1. - - Phone: Museum 3366 
BIRMINGHAM : Prudential Buildings, St. Philip’s Place. Phone: Central 2478 


By eo LIVERPOOL: Martin’s Bank Building, Water Street. - Phone: Central $832 
to H.M. GeorgeVI POTTERIES: Jubilee Chambers, Stafford St. Hanley. Phone: Stoke-on-Trent 29385 
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For Gauges, Taps and 
all Precision Tools. 
Ensures maximum 

degree of accuracy 
after hardening. 


SANDERSON BROTHERS & NEWBOULD LT® 


TRAMWAY PATH 
MITCHAM 
SURREY 


Phone: Mitcham 1624-5-6. 
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Boom. FOOLS 





HARPER ROAD - WYTHENSHAWE - MANCHESTER 


PHONE : WYTHENSHAWE 2215. GRAMS : PNEUTOOLS, PHONE 


JIGS-FIXTURES 
& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hinds 


Up-to-date shops specially laid out and 
equipped for making, on a production 
basis, every type of precision ground 
gauges; limit snap, form, calliper, taper 
and special purpose gauge, as well as 
jigs and fixtures of all kinds, press tools, moulds 
and special purpose machines. Highest class 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES LIMITED 





Guaranteed Precision Accuracy 





Members of the Gauge & Too! Makers’ Association 
Lii 
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Three contactor 
pattern—available up to 50 h.p. 
With or without start-stop pushbuttons 
fitted in lid. 


Write for full details and state purpose for which required. 


DQONOVANS 


TEgTRICAL ENGINEERS ANG & Ce L™? BIRMINGHAM, 8 


all fees ENGI Ce eR 


















































MAKING A MARK 


78 Quarto Paczs. 68 Pirates. I:tusrraTions AND D1acrams. Ciotn Bounp. 


I" this volume, a century of study is epitomised—a digest of 
the fascinating business of marking. 


The day to day things of life—spoons, cigarette lighters, jewellery, 
machine tool parts, micrometers — they are al] marked: but how? 
How will you set about your marking problem? These points backed by 
a comprehensive schedule of the types of marking devices produced by 
the Pryor Factories are contained in this unique technical publication. 


We shall be pleased to mail a personally inscribed copy of ““Making 
a Mark’’ to you. 


PRICE 5/- POST FREE 


PRYOR 


MARKING DEVICES 
EDWARD PRYOR & SON LTD RROOM ST SHEFFIELD 
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T precisely five minutes past eight Henry kisses his wife good-bye 
and sets off for the station. At eight fifteen he is unfolding his 

paper in the right hand corner seat of the third carriage. Just as he 
did yesterday. And just as he will do tomorrow. There’s no craving 
for adventure in Henry’s blood. MHe’ll never take a chance; never do 
the unexpected. Ani a darned good job too— Henry is a dispensing 
chemist !| Steady and dependable — that’s Henry. Like our Die- Sets. 


DESOUTTER DIE-SETS 


TELEPHONE : COLINDALE 6346-7-8-9 





DESOUTTER BROS. LTD., The Hyde, Hendon, Lendon, N.W.9. TELEGRAMS: DESPNUCO, HYDE, LONDON. 
C.R.C.§0. 
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The 
Technically Controlled Castings 


Group 


TECONIC 


REGISTERED TRACE MARK 








 —— 


Member 
Lake & Elliot, Ltd., 


Braintree, Essex. 











DISPOSAL OF GOVERNMENT MACHINE TOOL EQUIPMENT 


The Ministry of Supply has for disposal a very comprehensive 
supply of Government surplus MACHINE TOOL EQUIPMENT of 
various types which should prove invaluable to firms wishing to 
equip Machine Tools at short notice, especially Government surplus 
Machine Tools purchased under the disposals arrangements and 
which may be lacking in items of equipment. 


The Stock includes: 


LATHE & DRILL CHUCKS DIVIDING HEADS 

COLLETS & FINGERS CIRCULAR TABLES 

MACHINE VICES DRILL SLEEVES & SOCKETS 

ANGLE & BOX PLATES BORING BARS 

TAP HOLDERS MANDRELS (Plain & Expanding) 

SUDS PUMPS SURFACE PLATES 

LATHE TOOL HOLDERS MARKING-OFF TABLES 
CAPSTAN & AUTO TOOL HOLDERS 








The stock is available for inspection at the 
MINISTRY OF SUPPLY DEPOT, CHURCH ROAD, ERITH, KENT 





Offers to purchase and enquiries as to availability should be sent to the 


Directorate of Disposals (1.8), Caxton House East, Tothill Street, London, $.W.1 
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HYDRAULIC DUPLICATOR 


7 








Horizontal Borer fitted with Duplicator. 


A self-contained 
hydraulic control 
for actuating the 
cutter slide or 
table ofa machine 
toduplicateacon- 
tour or profile 
contacted by the 
tracer point. 


* Is easily fitted to almost any type of machine tool and does not 


interfere with its normal use. 


* Supplied for one, two or three dimensional operation. 


* Large numbers at work all giving higher production, a better job 


at lower cost. 


* Our Technical Department will gladly investigate the possibilities 
of applying this Duplicator to your particular requirements. 


MUR MACHINE TOOL CORPORATION | 


| WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 


| 
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BRITISH MADE 


UNIVERSAL JOINTS 


ON ADMIRALTY, a 
WAR OFFICE AND wo” Price List on 
AIR MINISTRY LISTS “ application 








>» The Lathe that can 
even turn a hair 


j PULTRA MICRO LATHES are 
‘ specially designed for the 


Micro Photo of hair efficient and accurate pro- 
actually turned on 
a Pultra Lathe duction of all small 
work. Accessories available 
for milling, grinding, etc. 
PLA 


Mancnest®® 


Write for Catalogue CA 4 


PULTRA LTD 


24 GRAVEL LANE, SALFORD 5 
MANCHESTER. Ahoze B/A 9/8/ 
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BOILER PLANT INSTALLED BY 


MATTHEW HALL 


& CO. LTD. 


ESTD. 1848 


MATTHEW HALL 


AIR CONDITIONING - DUST EXTRACTION 
HEATING - BOILER PLANT - OIL FIRING 
FLUORESCENT LIGHTING - INFRA RED DRYING OVENS 


26-28 DORSET SQUARE, LONDON, N.W’1 
Paddington 3488 (20 lines) 


th. - MANCHESTER - LIVERPOOL - BELFAST - BRISTOL - NEWCASTLE - CARDIFF - COVENTRY - DUBLIN 
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TAPPING 
ATTACHMENTS ¢ 


“ARCHER” AUTO-REVERSE 48K FOR LIST NO. 105 
FRICTION DRIVE =—————— 
TAPPING ATTACHMENT oppeinw 


THE IMPROVED “ARCHER” tapping FRICTION DRIVE 
attachment is a PRECISION TOOL, allcom- TAPPING CHUCK 
ponents subject to considerable wear are of a h 
finest steel, hardened and ground. Thedesign peci belly 
and workmanship make the “ARCHER” tap- designed 
per mechanically superior to all others. It DUPLEX 
Tap Chuck. 
does more and better 
work, and lastslonger. Top Jaws 
A Depth Gauge is ceivece Tap 
fitted which can be Squares. 
reliably set for Blind 
Holes, or accurate depth tapping, nee 
FRICTION DRIVE. The drive is by friction Tap Shank. 
mechanism operated by means of a dog clutch Both attach- 
and hardened lugs on to multiple friction ments, made 
hers. The location of friction drive is im three sizes 
below the gears which protect the gears from up to 3 in. 


2 P Whit. capa- 
ge when ov is applied to tap. city. 








Eliminates Tap Breakages 


ADJUSTABLE FRICTION DRIVE TO 
SUIT SIZE OF TAP AND MATERIALS 





SPECIAL FEATURES. Suitable for tapping either Open or Blind Hole 
Will work in Horizontal or Vertical position. 
Standard Fitter’s hand Taps are used. 


FRANK GUYLEE & SON, 


OVEN Tui rorvelmne)33 rs Oc 
MILLHOUSES: SHEFFIELD.8 








cadeotrath hr 


Re eas 





They found a snag when breaking up the overburden on an outcrop 
site in Yorkshire, and it put them behind on schedules—what was to bef ~ 
done about it ? The working ganger had a recipe :—“* Ring up Mr. . ... 
at ’Olmans, Sheffield ” —he suggested to the resident engineer “—and if’e} 
ain’t ’ere by tomorro’ mornin’ theer’s summatt up wi’ im |” 

Reports from places as far apart as the Gold Coast and Sheffield show 
that a visit from Holmans is often the complete answer to any question 
arising from the use of air. And so it should be, too. For - 

it is over a hundred and thirty years since Holman Brothers 

had their first call to come and advise on an engineering ie 
problem in a mine ! 


COMPRESSED AIR EQUIPMENT 


The first name for lasting service 


HOLMAN BROS LTD . CAMBORNE ENGLANDE 
Tew Trap | 
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